www.lilly.com ;

Eli Lilly and Company

Lilly Corporate Center
Indianapolis, Indiana 46285
U.S.A.

Phone 317 276 2000

June 29, 2012 CERTIFIED MAIL 7004 2510 000S 0061 8508
RETURN RECEIPT REQUESTED

Mr. Donald A. Heller

Corrective Action Section 1
Remediation and Reuse Branch
U.S. EPA, Region 5

77 W. Jackson Boulevard (LU-9J)
Chicago, Illinois 60604-3590

Response to EPA Letter Dated June 7, 2012

Bench/Pilot Study and CSIA Study Work Plans

Eli Lilly and Company - Evonik Degussa Corporation, Tippecanoe Laboratories
Facility ID Number IND 006 050 967

Dear Mr. Heller:

Eli Lilly and Company (Lilly) has prepared this response to comments issued by the U.S.
Environmental Protection Agency (U.S. EPA) on June 7, 2012. Attachment 1 contains Lilly
response to each comment. Lilly has also provided an updated Bench-Scale and Pilot-Scale
Treatability Study Work Plan in Attachment 2, which includes modifications as described in
Attachment 1.

Lilly appreciates your continued input in implementation of an effective and efficient remedial
approach at Tippecanoe Laboratories. If you have any questions or comments on the provided
information, please contact me at (317) 276-8989.

Sincerely,

Philip L. Shinn, P.E.
Corrective Action Project Manager

ce: Doug Griffin — IDEM (w/Enclosure)

Attachments: Attachment 1 — Response to Comments
Attachment 2 — Bench-Scale and Pilot-Scale Treatability Study Work Plan

Answers That Matter.






Attachment 1

Response to Comments

Page 1 of 5

ATTACHMENT 1

RESPONSE TO COMMENTS
U.S. EPAJUNE 7,2012 LETTER

REVISED COMPOUND SPECIFIC ISOTOPIC ANALYSIS (CSIA) WORK PLAN

AND

REVISED BENCH-SCALE AND PILOT-SCALE TREATABILITY STUDY WORK

PLAN

General Comment on Bioremediation Pilot-Scale Treatability Study:

Comment:

It appears that the Response Letter has addressed the previous comments
appropriately, in general.

However, the details provided on the planned bioremediation part of the pilot
study are lacking. The details of the bioremediation part of the pilot study should
be included, and the process and approach for choosing the bioremediation details
(e.g., the “bioenhancement chemical”, injection rates, volumes/masses, etc.)
should be discussed. There are a few generalities mentioned in Tables 7, 8, and 9
of Attachment 3: e.g.;

“Estimated Bioenhancement Dosage

To Be Determined Following Bench-Scale, dependent upon chemical

oxidant dosage, and monitoring conducted during the oxidant phase of the

pilot-scale testing.”

However, these generalities are not enough to judge the validity of the approach.
Details should be provided showing how and on what basis these decisions will
be made. Previous documents (“Attachment 1. Response to Comments” of a
previous version (dated November 21, 2011) of the Work Plan submitted for
review) have alluded to possible bioremediation reagents and approaches, and the
1.4 PRELIMINARY DESIGN section of the Revised Work Plans mentions a few
details about the expected full-scale approach, but more details could be provided
about the expected pilot study.

Also, perhaps a letter report could be provided immediately after the pilot scale
ISCO effort, showing the results of the ISCO pilot and giving the plans/details of
how the bioremediation pilot will be revised/conducted (i.e., as based on ISCO
results, as implied in the generalities quoted above).
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Response:

Lilly concurs that a brief letter report should be provided
immediately after the pilot scale ISCO effort, which will provide
some preliminary results of the ISCO phase of the Pilot-Scale Test
to the extent that the ISCO results will modify or refine the scope
of the bioenhancement phase of the Pilot-Scale Test.

Lilly has also provided additional detail regarding the
bioremediation pilot in the enclosed Revised Bench-Scale and
Pilot-Scale Treatability Study Work Plan. However, Lilly does not
believe that further detail beyond what is provided in the enclosed
Work Plan is necessary at this time. There will be two additional
opportunities, when more information is available, for refinement
of the scope of the bioenhancement phase of the Pilot-Scale Test.

The first opportunity will be after the Bench-Scale Test, when a
chemical oxidant and bioremediation product will be
recommended within the Bench-Scale Technical Memorandum.
The choice of chemical oxidant will have an impact on the
selection of a bioremediation product, as well as the timing and
dosage of the product during the Pilot-Scale Test. Design factors
to be considered in selection and dosing of the bioenhancement
product include:
o Effectiveness in reducing primary COC concentrations
based on a literature search and relevant experience;
o Anticipated COC concentrations remaining after the 1SCO
phase of Pilot-Scale Test, based on Bench-Scale results;
o0 Experience with various ISCO/bioenhancement chemical
combinations (compatibility);
o Impact of selected oxidant on bioenhancement and MNA;
and,
0 Bioenhancement chemical costs.

The second opportunity for refinement of the scope of the
bioenhancement phase of the Pilot-Scale Test will be after the
ISCO phase of the Pilot Test. At that time, observed changes in
geochemical parameters will have provided an improved
understanding of the subsurface flow paths under injection
conditions than is currently understood, and there will be a
preliminary indication as to how much benefit the ISCO phase of
the Pilot Test will have provided. The brief letter report, as
discussed above, will include final design parameters for the
bioenhancement phase of the Pilot-Scale Test.
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Specific Comments on CSIA Work Plan:

Pgs 3, 12, 13: “For reactions that conform to the Raleigh equation...”

Page 12:

In reference to the Rayleigh equation commonly used in CSIA work, the spelling
is Rayleigh, not Raleigh.

Response:  Lilly has corrected the spelling in the work plan in Attachment 2.

“For benzene and chlorobenzene, significant increases in &°C and &°H can
provide evidence of biological degradation. The threshold for significance is
generally taken to be a change of 2%o or greater.”

While the analytical uncertainty associated with determination of &'°C is often
considered to be around +/-0.5%o, so that a 2%o threshold of significance is
reasonable, the analytical uncertainty associated with determination of &°H is
higher (often considered to be around +/-5%o; see Hunkeler et al. (2008), p9 and
p31), so the threshold for 8*H should be higher than for §*3C — at least 10%o.
Note that the §'*C uncertainty is around 0.5%o, and the current approach is to use

a 2% threshold (i.e., four times higher), so the §°H threshold might be reasonably
moved to 20%eo.

Response:  Duly noted, the 8°H threshold will be revised to 20%o.

Specific Comments on Bench-Scale and Pilot-Scale Treatability Study Work Plan:

Page 54:

“The bioenhancement injection program will be conducted approximately four
weeks after the completion of the oxidant injection program within each of the
three source areas.”

How was this time frame decided? Are there measurements that will be made to
decide when to initiate the bioenhancement injection program.

Response: ~ The four week time frame was estimated as the least amount of
time that would allow for collection of data during the ISCO phase
of the Pilot Test and allow for the chemical oxidant to reach
locations at least 30 feet down-gradient of the injection points.
The estimate was based on the calculation described in section 4.1
and summarized in Tables 1, 2 and 3 of the Work Plan. It was
anticipated that this time frame could be revised outward based on
the results of both the Bench-Scale Test and the ISCO phase of the
Pilot Test. Furthermore, with the addition of a letter report
submittal between the ISCO and bioremediation phases, it is likely
that more analysis and review time would be needed. Therefore,
the time frame has been adjusted from four weeks to twelve weeks.
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Again, this time frame may be revised based on the results of the
Bench-Scale Test and the ISCO phase of the Pilot Test.

Page 56: “Information regarding the ability to deliver the required amount of material to

the treatment zone in each injection interval for the source area and down-gradient
area will be based on field conditions.”

The meaning of this sentence is not clear.

Response:  Section 4.4.2 has been revised to clarify that a proposed Pilot-Scale
application dosage will be determined following the Bench-Scale
Test, and proposed in the Technical Memorandum. This dosage
will be determined based upon expected field conditions, COC
concentrations within each Pilot Area, and the results of the
Bench-Scale Test.

However, injection rates will have to be determined in the field
during the Pilot-Scale Test at each location. Until that time, the
ability to inject proposed volumes of material into the treatment
zones will not be known.

Similar injection rates will likely be assumed for the
bioenhancement product injection as what are achieved during the
ISCO phase of the Pilot-Scale Test.

Data collected during both phases of the Pilot-Scale Test will be
used to refine the dosages and injection rates to be used during the
full-scale implementation.

Pages 61, 64, and 66: Tables 10, 11, and 12:

“Three Months After Bioenhancement Injection:

Temperature, pH, specific conductance, DO, ORP, VOCs, SVOCs, metals,
alkalinity, ammonia, carbon dioxide, chlorides, ferrous and dissolved iron,
manganese, methane, nitrate, sulfate, fluoride, and aniline”

It is not clear why all of these parameters are not measured before bioremediation
starts (for background measurements), and during the bioremediation pilot, rather
than just toward the end. It is of considerable interest to track the changes in
geochemistry from before the bioremediation study to the end of the study, so that
the evolution of Site conditions (i.e., after ending eh ISCO effort) through the
implementation of the bioremediation effort (e.g., injection bioremediation
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reagents and afterwards) can be understood in relation to the effectiveness of the
bioremediation effort. Knowledge of these changes should help in design,
monitoring, and prediction of the effects of the full-scale bioremediation effort,
and of the later MNA phase. Also, TOC should be included.

Response:

Tables 10, 11, and 12 have been revised to include the full suite of
parameters immediately before bioenhancement injection, one
month after bioenhancement injection, two months after
bioenchancement  injection, and three  months  after
bioenhancement injection.

Also, TOC has been included.
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ACRONYM AND ABBREVIATION SUMMARY

AST aboveground storage tank

ASTM American Society for Testing and Materials
bgs below ground surface

BOD biological oxygen demand

BTEX benzene, toluene, ethylbenzene, and total xylenes
CeHs benzene

CeHsCl chlorobenzene

C4HsO THF

CioH1sN n,n-DEA

Ca0; calcium peroxide

CAS No. Chemical Abstracts Service Registry Number
CB chlorobenzene

CICsH4CF3 pCBT

CMS Corrective Measure Study

CO; carbon dioxide

CcoC constituent of concern

COD chemical oxygen demand

DO dissolved oxygen

DTW depth to water

EPC end-point criteria

ERC Environmental Restrictive Covenant

Evonik Evonik Degussa Corporation

Fe iron

Fe(ll) ferrous iron

Fe(lll) ferric iron

ft feet

g/L grams per liter

gpm gallons per minute

HO, perhydroxyl radical

H,0; hydrogen peroxide

ID identification

ISCO In-Situ Chemical Oxidation

KMnO, potassium permanganate

Lilly Eli Lilly and Company

mg/L milligrams per liter

ml milliliter

Mn*? manganese

MNA monitored natural attenuation
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ACRONYM AND ABBREVIATION SUMMARY (CONTINUED)

MnO, manganese dioxide

MnO, permanganate

MSDS Material Safety Data Sheets

msl mean sea level

NaMnO, sodium permanganate

NAPL non-aqueous phase liquid

Na,S,0g sodium persulfate

n,n-DEA n,n-diethylaniline

O, oxygen

O3 ozone

OH hydroxide ion

ORC® Oxygen Release Compound®

ORC-A® Oxygen Release Compound — Advanced®
ORP oxygen reduction potential

pCBT p-chlorobenzotrifluoride

PID photo-ionization detector

POC point-of-compliance

ppm parts per million

psi pounds per square inch

QAPP Quality Assurance Project Plan

PVC polyvinyl chloride

RCRA Resource Conservation and Recovery Act
S,08” persulfate

SDWA Safe Drinking Water Act

Site Tippecanoe Laboratories

SO4 sulfate radical

SVOCs semi-volatile organic compounds

THF tetrahydrofuran

TOC total organic carbon

TOD total oxidant demand

ug/L micrograms per liter

uiC Underground Injection Control

USAF U.S. Air Force

USCS Unified Soil Classification System

U.S. EPA United States Environmental Protection Agency
VOA volatile organic analysis

VOCs volatile organic compounds
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1.0 INTRODUCTION

This Bench-Scale and Pilot-Scale Treatability Study Work Plan was developed as part of the
Corrective Measure Study (CMS) process at the Evonik Degussa Corporation’s (Evonik’s)
Tippecanoe Laboratories (“Site”) located at 1650 Lilly Road in Lafayette, Tippecanoe County,
Indiana [formerly owned and operated by Eli Lilly and Company (Lilly)]. Based on current Site
conditions, the success of prior remedial measures, and evaluation of applicable remedial
response measures; targeted spot treatment utilizing in-situ chemical oxidation (1ISCO) followed
by a bioenhanced natural attenuation program in three discrete “source” areas has been
tentatively identified as appropriate for implementation of a remedial response. However, prior
to implementation of the targeted spot treatment program, all parties agreed that Bench-Scale and
Pilot-Scale Treatability Studies of various ISCO technologies were appropriate to further
evaluate the approach proposed in the Revised CMS Report submitted on January 14, 2011. In
addition, the bioenhanced natural attenuation program will be assessed as part of Pilot-Scale
Treatability Study.

On November 21, 2011, Lilly submitted a Bench-Scale and Pilot-Scale Treatability Study Work
Plan to the U.S. Environmental Protection Agency (U.S. EPA) for review. On February 17,
2012, U.S. EPA issued a comments memorandum to Lilly; therefore, this Work Plan has been
modified to address comments included in the referenced memorandum.

1.1  SITESETTING AND GEOLOGY

The Site is located at 1650 Lilly Road in Lafayette, Tippecanoe County, Indiana and was
previously owned and operated by Lilly (see Figure 1). The Site and its Resource Conservation
and Recovery Act (RCRA) permit were transferred to Evonik effective January 1, 2010. The
Site has been developed with fermentation and chemical synthesis facilities for the manufacture
of pharmaceutical and animal health products.

The Main Plant area of the Site is located on a plateau bounded by incised valleys on the north,
south, and west created by the Wabash River and Big Wea Creek drainage features. The plateau,
at an elevation of approximately 620 feet above mean sea level (msl), is over 100 feet above the
Wabash River.
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SITE AFFECTED
BY CORRECTIVE
ACTION

Figure 1 — Site Location

This section provides a general description of the geology and hydrogeology at the Site. A more
detailed geologic description of the Site is provided in the Revised CMS Report, which was
submitted to the U.S. EPA in January 2011, as well as previous investigation reports.

Figure 2 presents a cross-section that depicts the geology underlying the Main Plant. The
bedrock surface is located approximately 220 feet below the ground surface (bgs) in the Main
Plant area. An interval of sand and gravel, designated as Unit I is present beneath the Main Plant
from the surface to a depth of approximately 65 feet bgs. Located beneath Unit 1 is a clayey till
unit designated as Unit 11 that is up to 80 feet thick. Discontinuous lenses of fine silty sand have
been described within Unit Il. Unit 11, which has been eroded away in both the Floodplain and
the Wabash River drainage feature, is underlain by an interval of sand and gravel designated as
Unit 111 that extends to the top of bedrock. Groundwater within the Unit | aquifer beneath the
northern portion of the Main Plant flows in a northerly direction, discharges to the Unit IV
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aquifer in the Floodplain, and then discharges to the Wabash River. Groundwater within the
Unit | aquifer beneath the southern portion of the Main Plant flows in a southwesterly direction
towards the Big Wea Creek drainage feature, and discharges to the Unit Il aquifer.

ELEVATION 4 FEITT (ABOVE MEAN SEA LEVEL)
§

NOTE!
VERTICAL SCALE: 1"=40"

Figure 2 — Main Plant Cross-Section
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The Floodplain is at an elevation of approximately 510 feet above msl, which is approximately
10 to 20 feet lower in elevation than the Big Wea Creek drainage feature. In the Floodplain, the
sandy soils are intermixed with clayey deposits designated as Unit I\VV. Figure 3 presents a cross-
section depicting the geology underlying the Floodplain adjacent to the Wabash River.
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Figure 3 — Floodplain Cross-Section

As presented in the Revised CMS Report, several wells, including monitor well 1831, are located
along the axis of a buried erosional feature on the upper surface of the Unit Il aquitard in the
Floodplain. Site assessment activities completed by Lilly during the 1980s revealed that the
upper surface of the Unit Il till aquitard is irregular and includes a buried erosional feature
located under the bluff, north of the Main Plant and extending northward beneath the Floodplain
(see the Phase E Site Assessment Report completed by Harza, 1989).
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1.2 PROPOSED REMEDIAL APPROACH

Remediation of constituent of concern (COC) concentrations in groundwater using ISCO
involves injecting chemical oxidants and potentially co-amendments directly into the saturated
zone of the source area and hydraulically down-gradient portions of the COC plume. The
chemical oxidants react with the COCs, eventually producing innocuous substances such as
carbon dioxide and water; however, there may be chemical reaction steps required to reach those
end points. In most cases, if an adequate oxidant dose is applied, the reactions proceed to
completion, and the end products are reached quickly.

There are two main advantages of using 1ISCO over other conventional treatment technologies:
large volumes of waste material are not usually generated, and treatment is commonly
implemented over a much shorter time frame. Both of these advantages often result in savings
on waste material disposal, monitoring, and maintenance.

ISCO has been used successfully to remove significant contaminant mass from saturated soils
and groundwater at numerous sites for over two decades. Using a variety of oxidants, such as
permanganate (MnOy), hydrogen peroxide (H20>), persulfate (S,0g>), iron (Fe — Fenton-driven,
or H,0,-driven), ozone (Os), and proprietary products (i.e., RegenOx™), success has been
documented on a wide variety of COCs, including primary COCs at the Site. However,
following a single application of an oxidant, rebound of dissolved COCs is typical. Therefore, it
is common to perform multiple injections and/or follow these injections with injection of a
bioremediation enhancement product to promote natural attenuation. Bioenhancement injection
will be included within the Pilot-Scale Treatability Study, but will not be included within the
Bench-Scale Treatability Study, since it may be very difficult to reproduce bioremediation
activities in the laboratory that are representative of field conditions, due to the complexity of the
chemicals and bioremediation processes involved.

As presented in the U.S. EPA ISCO Engineering Issue Paper published by Scott G. Huling and
Bruce E. Pivetz, the following potential advantages and disadvantages of ISCO must be assessed
prior to implementation:

Tippecanoe Laboratories Revised Bench-Scale and Pilot-Scale Treatability Study Work Plan
1650 Lilly Road Eli Lilly & Company
Lafayette, Tippecanoe County, Indiana June 28, 2012



Advantages
e ISCO is applicable to a wide range of contaminants.

e Contaminants are destroyed in-situ.

e In-situ treatment may reduce costs incurred by other technologies such as pump and treat,
monitored natural attenuation (MNA), etc.

e Aqueous, sorbed, and non-aqueous phases of contaminants are transformed.

e There is enhanced mass transfer [enhanced desorption and non-aqueous phase liquid
(NAPL) dissolution].

e Heat from H,O, reactions enhances mass transfer, reaction rates, and microbial activity.

e [SCO potentially enhances post-oxidation microbial activity and natural attenuation.

e [ISCO is typically cost competitive with other candidate technologies.

e [SCO is a relatively fast-acting treatment technology.

Disadvantages

e ISCO applications may incur oxidant delivery problems due to reactive transport and

aquifer heterogeneities.

e Natural oxidant demand may be high in some soil/aquifers, resulting in inefficiency.
Some oxidants have a short persistence due to fast reaction rates in the subsurface.
There are health and safety issues regarding the handling of strong oxidants.

There may be a potential for contaminant mobilization.

There may be a potential for permeability reduction.

There are limitations for application at heavily contaminated sites.

Contaminant mixtures may require treatment trains.

ISCO may have less oxidant/hydraulic control relative to other remedial technologies.

Complete and instant chemical oxidation of organic contaminants does not occur within the
complex environment of the contaminated subsurface. Chemical oxidation is a sequential
process taking the parent target contaminant through a series of partially oxidized intermediate
daughter products on the path to complete oxidation. The oxidized intermediates formed are
typically more biodegradable than the parent. Therefore, after completing implementation of an
ISCO program, stimulation of in-situ bioremediation is commonly applied to promote natural
attenuation of the remaining constituents. In-situ bioremediation through the use of an injected
substrate has long been recognized as a very cost effective technology for achieving low
contaminant concentrations when applied to dissolved-phase COC plumes. A variety of
substances have been utilized to provide nutrients and energy sources to the existing
microorganisms to enhance the bioremediation process. These substances may include gaseous
air/oxygen, lactate, molasses, vegetable oil, nitrates, and/or proprietary products [i.e., Oxygen
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Release Compound (ORC®)]. A combination of ISCO with bioenhanced natural attenuation has
been tentatively selected as an appropriate remedial approach for the Site.

1.3 PRIMARY COCs

The five primary COCs at the Site are benzene, chlorobenzene (CB), p-chlorobenzotrifluoride
(pCBT), tetrahydrofuran (THF), and n,n-diethylaniline (n,n-DEA); however, in addition to these
COCs, additional volatile organic compounds (VOCSs) are present within the plumes that will be
treated. Therefore, the implementation of any treatment program must take into account the
mass of these additional constituents and their potential impact on the effectiveness of the
treatment program. Presented below is a summary of the five primary COCs. Additional
information regarding potential biotreatment and MNA processes for the primary COCs was
previously provided in the MNA Work Plan dated April 9, 2009.

Benzene CAS No.: 71-43-2
Composition: CgHs
Description: A natural constituent of crude oil that is a colorless and highly
flammable liquid with a sweet smell and a relatively high melting

point.

Use: Additive in gasoline, industrial solvent, precursor in the production
of drugs, pesticides, plastics, synthetic rubber, and dyes.

Fate: Evaporates into the air very quickly.

Dissolves slightly in water.

Breaks down slowly in water and soil.

Can pass through the soil into groundwater.
Does not build up in plants or animals.

CB: CAS No.: 108-90-7

Composition: CgHsCl

Description:  Colorless, flammable liquid with an aromatic, almond-like odor
and a high boiling point.

Use: Common solvent and a widely used intermediate in the
manufacture of other chemicals (such as herbicides, dyestuffs, and
rubber). It was also once used in the manufacture of certain
pesticides and the main precursor for the manufacture of phenol.

Fate: Readily evaporates into air.

Some will dissolve in water.
Broken-down rapidly by bacteria in soil.
Does not build up in the food chain.
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pCBT: CAS No.:
Composition:
Description:
Use:

Fate:

THF: CAS No.:
Composition:
Description:

Use:

Fate:

n,n-DEA: CAS No:
Composition:
Description:
Use:

Fate:

98-56-6

CICeH4CF3

Colorless liquid with a distinct aromatic odor.

Used as an ink solvent the printing industry and as an intermediate
in agrochemicals and pharmaceuticals.

Will preferentially partition to the atmosphere, due to its high
volatility. The low solubility would limit its potential impact to
aquatic systems.

Will rapidly volatize from dry and moist soils.

Moderate level of bioaccumulation.

109-99-9

C4HsO

Colorless, water-miscible organic liquid with low viscosity at
"room" (standard) temperature and pressure.

Common solvent for polar reagents, can be used in hydroboration
reactions to synthesize primary alcohols, and as a solvent for
organometallic reactions such as organolithium and Grignard
reactions. Can be used to dissolve rubber, plastics, and to degrease
metal parts.

When released into the air, THF may be removed from the
atmosphere to a moderate extent by wet deposition.

When released into the soil, THF is expected to quickly evaporate.
When released into water, THF may biodegrade to a moderate
extent.

Not expected to significantly bioaccumulate.

91-66-7

CioHi1sN

It is a colorless to yellow liquid that is viscous and oily.
Commonly prepared by the ethylation of aniline.

Uses include dyes, pharmaceuticals, pesticides, herbicides, and
explosives.

Would become bound to soils due to high viscosity.

Slightly soluble in water.

Bioaccumulation may occur.
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1.4  PRELIMINARY DESIGNS

Based on existing data and an evaluation completed and included in the Revised CMS Report,
which was submitted to U.S. EPA in January 2011, the following preliminary designs were
developed for the targeted spot treatment programs in the three separate “source” areas:

Note: The following preliminary designs are provided to depict the areas of treatment and the
conceptual treatment approach. However, the final approach will be modified as
appropriate based on the results of the Bench-Scale and Pilot-Scale Treatability Study.

1.4.1 Main Plant Source Area

There is no unacceptable risk associated with the current groundwater plume, as there are no
complete exposure pathways to on-site workers, there is an Environmental Restrictive Covenant
(ERC) in place to prevent future ingestion of the impacted groundwater, the ERC states that the
property is not to be used for residential purposes, and there are facility procedures that provide
worker protection during performance of any subsurface excavation activities. Therefore, within
the Main Plant Source Area, the goal of the corrective measures is to provide additional
assurance that end-point criteria (EPC) will not be exceeded at point-of-compliance (POC) wells
in the future by providing the outlined remedial response for the area depicted in Figure 4.
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Injection Wells: 12 (pink)

Extraction Wells: 3 (blue)
Injected Chemical #1: RegenOx™ 20 @ =
Injection Events: Event 1 — 28,000 pounds e e iR
Event 2 — 28,000 pounds 1 Srod ot
Event 3 — 28,000 pounds ol - e aPEm
Injected Chemical #2: ORC Advanced® "\ g Sof vyl W . =ated
Injection Event: Event 4 — 7,700 pounds e v 4 k. N ﬂ o4
Total Events: 4 =z [ 00 ‘*—:”Jf_‘iii'* b ety
Extraction Well: During Injection Events G O AT T 'elfm.l;i-*-l'r:.:-,_r‘f
Treatment: RegenOx M Every 4 weeks | wmw wie o © | EEIEN
ORC Advanced® Figure 4 — Main Plant Source Area
(ORC-A® -4 Preliminary Design

weeks after Event 3
Recovered groundwater
treatment at existing water
treatment plant

Monitoring: Nine Wells (1808, 1809, 1814, 1815, 1818, 1819, 1908, 2001 and 2002)
Quarterly during active treatment for one year and annually for a
maximum of an additional two years to monitor for rebound.

1.4.2 1831 Floodplain Source Area

There is no unacceptable risk associated with the current groundwater plume, as there are no
complete exposure pathways to on-site workers, there is an ERC in place to prevent future
ingestion of the impacted groundwater, the ERC states that the property is not to be used for
residential purposes, and there are facility procedures that provide worker protection during
performance of any subsurface excavation activities. Therefore, the goal of the corrective
measures in this localized area is to reduce contaminant mass to a degree such that it can be
shown that POC EPC will not be exceeded in down-gradient POC wells in the future by
providing the outlined remedial response for the area depicted in Figure 5.
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Injection Points:
Injected Chemical:

Injection Event:
Total Events:
Monitoring:

14

RegenOx'™ (Part A) /
ORC-A®

1,000 / 2,200 pounds

1

Seven wells (1822, 1831,
1833, 1870, 1872, 1876,
and a new well)
Semi-annually for one year
and annually for a

maximum of an additional
two years to monitor for
rebound.

» o ?l 0" F »
O .
LEGEND 197
-
@ MONITOR WELL - -
@ INJECTION POINT |

Figure 5 — 1831 Floodplain Source Area
Preliminary Design

1.4.3 1855 Source Area

There is no unacceptable risk associated with the current groundwater plume, as there are no
complete exposure pathways to on-site workers, there is an ERC in place to prevent future
ingestion of the impacted groundwater, the ERC states that the property is not to be used for
residential purposes, and there are facility procedures that provide worker protection during

performance of any subsurface excavation activities.

Therefore, the goal of the corrective

measure in this area is to reduce pCBT concentrations up-gradient of POC monitor well 1855
and to reduce the pCBT concentration within POC monitor well 1855 to a concentration below
the pCBT EPC by providing the outlined remedial response for the area depicted in Figure 6.

Injection Points:
Injected Chemical:

Injection Event:
Total Events:
Monitoring:

36

RegenOx'™ (Part A) /
ORC-A®

675 pounds / 1,350 pounds
1

Seven wells (1837, 1855,
2010, 2011, 2012, 2013, and
2014)

Semi-annually during
treatment for one year and
annually for a maximum of
an additional two years to
monitor for rebound.

i -

G+3fe R S ",‘- -
Figure 6 — 1855 Source
Preliminary Design
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1.5 OBJECTIVE

The objectives of the Bench-Scale and Pilot-Scale Treatability Study include:

e Determine the ability of various chemical oxidants to successfully treat COCs present in
saturated Site soils and groundwater.

e Determine if treatment by various chemical oxidants will create undesirable side products
or mobilize metals.

e Select an effective chemical oxidant and identify the dosages necessary to accomplish the
overall remedial objective.

e Assess the benefit of a bioenhancement injection program within the three source areas.

Additionally, a supplemental soil characterization of the 1855 Source Area is recommended to be
conducted concurrent with field activities associated with the Bench-Scale Treatability Study.
This supplemental soil characterization will provide additional information to be used in the final
remedial design for the 1855 Source Area.
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2.0 SUPPLEMENTAL SOIL CHARACTERIZATION

In 1999, piping, tanks, and equipment associated with the production of Treflan were included
within a demolition project. This demolition project included the T60 area, including the former
pCBT aboveground storage tank (AST). As part of the on-going groundwater monitoring
program, a gradual increase in the pCBT concentration in Unit I POC monitor well 1855 was
observed between 2005 and 2010, with recent concentrations decreasing to below the POC EPC.
In late 2009, the following activities were performed to locate the source of the increasing pCBT
concentrations at monitor well 1855:

e Review of aerial photographs identified soil piles located hydraulically up-gradient of
monitor well 1855 dating back to approximately 2005. Analytical laboratory results of
soil samples collected from 10 random locations within the soil piles reported below
laboratory detection limits for pCBT. These results confirm that the dissolved-phase
pCBT groundwater concentrations were likely not derived from the soil piles.

e Review of historic aerial photographs identified a disturbed soil area in 1998. Further
research confirmed that this area was associated with fill material utilized to fill a low
spot north of monitor well 1837. Analytical laboratory results of soil samples collected
from eight random locations within this soil fill area reported below laboratory detection
limits for pCBT. These results confirm that the dissolved-phase pCBT groundwater
concentrations were likely not derived from the soil fill area.

e Five new groundwater monitor wells were installed hydraulically up-gradient of monitor
well 1855 to further assess this area. Groundwater analytical laboratory results
confirmed the presence of elevated pCBT concentrations hydraulically up-gradient of
monitor well 1855. The pCBT concentrations were higher in the samples collected closer
to the T60 area, and decreased by more than one order of magnitude in the groundwater
sample collected hydraulically up-gradient (northeast) of the T-60 area.

Based on the soil and groundwater analytical laboratory results (i.e., monitor wells 1837, 1855,
1836, 1856, 2010, 2011, 2012, 2013, and 2014), it appears that the former T60 area is likely the
source of the southwestern pCBT plume.

Prior to design of the final remedy and implementation of the remedial response, it is critical to
adequately define the source area and ensure that the area projected for treatment will not
become impacted in the future by migration of pCBT from an untreated hydraulically up-
gradient source area.

Tippecanoe Laboratories Revised Bench-Scale and Pilot-Scale Treatability Study Work Plan
1650 Lilly Road Eli Lilly & Company
Lafayette, Tippecanoe County, Indiana June 28, 2012

13



2.1 SITE INVESTIGATION ACTIVITIES

A total of seven soil borings will be installed to obtain additional information regarding the
likely pCBT source area and to assess whether soils within this area have the potential to
continue to provide a pCBT source to the Unit | groundwater system. Figure 7 presents
proposed investigation locations relative to historic site features and the Q4-2009 pCBT plume.
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Figure 7 — 1855 Source Area Supplemental Soil Investigation Locations

2.1.1 Investigation Location and Utility Clearance

Prior to initiation of subsurface field activities, a site reconnaissance will be completed to stake
and clear the proposed investigation locations. After location staking, Evonik will be contacted
to identify subsurface utilities located in the investigation area.
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2.1.2 Soil Boring Installation

Soil borings will be advanced with a truck-mounted, hollow-stem auger drilling rig with 4-inch
inside diameter augers, or a sonic rig. Soil samples will be collected continuously from the
ground surface to the base of Unit I, estimated to be 70 feet bgs.

Some of the soil borings are proposed to be advanced through the synthetic “capped” area;
therefore, prior to piercing the cap, a portion of the cap will be removed and upon completion of
investigation activities, the removed cap material will be replaced to maintain the integrity of the
cap.

Once the soil samples are aboveground, soils will be described according to the Unified Soil
Classification System (USCS), equivalent to ASTM D2488. In addition, a portion of each soil
sample will be placed into individual Ziploc bags and the headspace gas will be monitored with a
photo-ionization detector (PID). This field screening technique, along with visual and olfactory
observations of the soil, will be utilized to select soil samples for chemical analyses. It is
anticipated that a maximum of four soil samples will be collected from each soil boring (three
from depths indicating the highest potential to contain pCBT concentrations in the vadose zone,
and one soil sample from within the saturated zone immediately above the base of the Unit I
water-bearing unit). Documented observations of the soil samples will consist of sample depth,
lithology, color, structure, staining, degree of sample saturation, and the presence or absence of
odors. An Indiana-Licensed Professional Geologist (LPG) will sign off on the geologic boring
logs.

After completing soil sample collection, the inner rod of the augers will be removed and the soil
boring will be plugged and abandoned concurrent with auger removal. Plugging and
abandonment of the soil borings will be performed in accordance with Indiana regulations. After
reaching ground surface, the “cap” material will be replaced, soil cover will be placed over the
“cap” material, and the area will be re-vegetated.
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2.1.3 Analytical Laboratory Testing

Soil samples will be placed into laboratory provided sample containers and labeled with the
following information: location, identification (ID) number, container number, depth (soil), date,
time, and sampling personnel. This information will also be entered on a chain-of-custody form.
Soil samples will be placed into a cooler and chilled to a temperature of approximately 4°C for
shipment to Heritage Environmental Services, LLC laboratory in Indianapolis, Indiana for
analysis of VOCs by U.S. EPA Test Method 8260 and semi-volatile organic compounds
(SVOCs) by U.S. EPA Test Method 8270.

2.1.4 Decontamination and Field Derived Waste

Drilling and sampling equipment will be decontaminated prior to the initiation of subsurface
investigation activities. To ensure proper decontamination, soil samplers will be scrubbed with a
non-phosphate detergent and distilled water wash, rinsed again with distilled water, and then
allowed to air dry before being reused.

Tippecanoe Laboratories Revised Bench-Scale and Pilot-Scale Treatability Study Work Plan
1650 Lilly Road Eli Lilly & Company
Lafayette, Tippecanoe County, Indiana June 28, 2012

16



3.0 BENCH-SCALE TREATABILITY STUDY

Prior to implementation of a Pilot-Scale Treatability Study or full-scale implementation of a
remedial approach, it is beneficial to perform a Bench-Scale Treatability Study to confirm that
the primary COCs can be effectively treated by oxidative treatments. The results of the Bench-
Scale Treatability Study will then be validated through implementation of an on-Site Pilot-Scale
Treatability Study.

3.1 INTRODUCTION

A Bench-Scale Treatability Study assesses the treatability of the COCs, defines potential
chemical reactions (adverse or desired) when the reaction occurs, and allows estimation of
degradation rates. It is likely that the Bench-Scale Treatability Study will overestimate both the
contaminant and oxidant degradation rates due to mixing and continuous contact in a closed
system. However, rates obtained in the laboratory will provide useful information about relative
COC degradation rates and the relative longevity of the oxidant that can be used in the Pilot-
Scale Treatability Study.

Components of the bench-scale reactor should include the aquifer material (soil and water) since
it will contain the majority of the contaminant(s) and other parameters that will largely influence
oxidant demand and the success or failure of the treatment process.

3.1.1 Main Plant Source Area

As the first step in the Bench-Scale Treatability Study Testing program, soil samples will be
collected through the utilization of a hollow-stem auger or sonic drill rig from two locations
within the Main Plant Source Area. One location will be located north of monitor well 1814 and
the second location will be located southeast of monitor well 1815 (see orange locations
presented on Figure 8). Soil boring logs for 1814 and 1815 are provided in Attachment 1. In
addition to the 5-foot soil samples collected from each soil boring with a continuous split spoon
sampler, as shown in the following data summary, a groundwater sample will be collected from
the two new locations after well completion.
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Screened Proposed

Interval DTW Saturated Soil Sample
Well ID (ft. bas) (ft. bas) Soil Type Interval
1814 55 - 67 61 Fine Sand with Gravel 62 - 67
1815 66 — 96 64 Gravelly Sand 65 - 70
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Figure 8 — Main Plant Source Area Bench-Scale Sample Locations
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3.1.2 1855 Source Area

As the first step in the Bench-Scale Treatability Study testing program, soil samples will be
collected through the utilization of a hollow-stem auger drill rig from five locations in the 1855
source area. Three of these locations will be at the up-gradient edge of the 1855 treatment area
(see orange locations presented on Figure 9) and will be utilized as injection points during the
Pilot-Scale Treatability Study. The other two locations (NMW-1 and NMW-2) will be
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approximately 30 feet and 60 feet down-gradient from the three pilot injection wells, and will be
utilized as monitoring points during the Pilot-Scale Treatability Study. The soil samples from
the five boring locations may be composited in the laboratory if the volume of soil collected is
not adequate to run multiple bench-scale tests. In addition to the 2-foot soil samples collected
from each soil boring with a continuous split spoon sampler, as shown in the following data
summary, a groundwater sample will be collected from the five new locations after well
completion.

Screened Proposed
Interval DTW Saturated Soil Sample
Well ID (ft. bgs) (ft. bas) Soil Type Interval
2011 63 — 68 65 Sand and Gravel 68 — 70
» > — : o * w
™ - : '

LEGEND
& MONITORWELLS
<) SOIL BORING LOCATIONS

Figure 9 — 1855 Source Area Bench-Scale Sample Locations
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3.1.3 1831 Floodplain Source Area

As the first step in the Bench-Scale Treatability Study testing program, soil samples will be
collected through the utilization of a hollow-stem auger drill rig or direct-push rig from one
location in close proximity to monitor well 1831 (see Figure 10). The soil boring log for monitor
well 1831 is provided in Attachment 1. In addition to the three 5-foot soil samples collected
from the soil boring as shown in the following data summary, a groundwater sample will be
collected from monitor well 1831.

Screened Proposed
Interval DTW Saturated Soil Sample
Well ID (ft. bgs) (ft. bgs) Soil Type Interval
1831 23 -28 8.75 Clayey Sand 9-14
Silty Clay 16-21
Silty Sand 24 - 29

Figure 10 — 1831 Floodplain Source Area Bench-Scale Sample Locations
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3.2 SAMPLE COLLECTION PROCEDURES

3.2.1 Soil Sample Collection Procedures

3.2.1.1 Investigation Location and Utility Clearance

Prior to initiation of subsurface field activities, a site reconnaissance will be completed to stake
and clear the proposed investigation locations. After location staking, Evonik will be contacted
to identify subsurface utilities located in investigation area and requested to provide additional
support, as required.

3.2.1.2 Soil Boring and Well Installation

Soil borings will be advanced with a truck-mounted, hollow-stem auger drilling rig with 4-inch
inside diameter augers, a sonic rig, or a direct-push rig (within the floodplain area). Once the
soil samples from the identified intervals are aboveground, approximately five kilograms of soils
will be sealed into individual air-tight baggies. Each soil-containing baggie will be labeled with
the following information: location, ID number, container number, depth (soil), date, time, and
sampling personnel. This information will also be entered on a chain-of-custody form. Soil
samples will be placed into a cooler and chilled to a temperature of approximately 4°C for
shipment to a laboratory for performance of bench-scale testing.

For borings advanced with the hollow-stem auger drilling rig, the inner rod of the augers will be
removed after reaching the soil boring target depth and well completion procedures will
commence. Future injection and monitor wells will be constructed by installing screen across
the entire Unit | saturated interval, based on historic data and field observations. Wells will be
completed with 0.040-inch slotted, 2-inch diameter, Schedule 40, flush threaded polyvinyl
chloride (PVC) screen; and 2-inch diameter, Schedule 40, flush threaded PVC casing to extend
the well to ground surface.
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Upon completion of well casing and screen installation, filter pack will be placed within the
annular space between the injection/monitor well casing and screen and the hollow-stem augers
to a height of approximately two feet above the screened interval. Concurrent with filter pack
installation, the augers will be removed. This completion procedure will ensure that filter pack
will be appropriately placed in the well completion. Thereafter, approximately two feet of
granular bentonite will be installed above the filter pack and a cement/bentonite grout will be
installed from the bentonite seal to the base of the locking-cap assembly. The well will then be
completed within flush-mounted well completions, slightly elevated from the surrounding paved
surfaces.

The following information will be entered into the well construction log:

Project name;

Project location;

Drilling subcontractor;

Field representative;

Well identification;

Date installed;

Completion materials and corresponding depths (bgs);
Top-of-casing and ground level elevations; and,
Surface completion.

After the cement and concrete are allowed to cure for approximately 24 hours, well development
activities will commence. Development activities will continue until developed water is
relatively free of suspended sediment and field pH, specific conductance, and temperature
measurements are equilibrated. Upon well completion, an Indiana-licensed public land surveyor
will be retained to survey well coordinates and top-of-casing elevation for the newly installed
wells.

For the boring advanced with a direct-push drilling rig in the Floodplain, after completing soil
sample collection, the soil boring will be plugged and abandoned. Plugging and abandonment of
the soil boring will be performed in accordance with Indiana regulations.
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3.2.1.3 Soil Analytical Laboratory Testing

In addition to the soil samples retained for the Bench-Scale Treatability Study, a portion of soil
from each sample interval will be placed into laboratory provided sample containers and labeled
with the following information: location, ID number, container number, depth (soil), date, time,
and sampling personnel. This information will also be entered on a chain-of-custody form. Soil
samples will be placed into a cooler and chilled to a temperature of approximately 4°C for
shipment to a Heritage Environmental Services, LLC laboratory in Indianapolis, Indiana for
analysis of VOCs by U.S. EPA Test Method 8260, SVOCs by U.S. EPA Test Method 8270,
Total RCRA Metals (metals) by U.S. EPA Test Method 6010/7000, and total organic carbon
(TOC) by U.S. EPA Test Method 9060.

3.2.1.4 Decontamination and Field Derived Waste

Drilling and sampling equipment will be decontaminated prior to the initiation of subsurface
investigation activities. To ensure proper decontamination, soil samplers will be scrubbed with a
non-phosphate detergent and distilled water wash, rinsed again with distilled water, and then
allowed to air dry before being reused.

3.2.2 Groundwater Sample Collection Procedures

Groundwater samples will be collected in accordance with the Groundwater Quality Assurance
Project Plan (QAPP) Revision 3, dated May 2010. Approximately 12 liters of water will be
collected from the two newly installed wells in the Main Plant Source Area, and the five newly
installed wells in the 1855 Source Area. Samples should be placed into individual 1-liter
containers supplied by the laboratory that have a septum seal on the top. Sample containers
should be filled to the top with a meniscus bulge to prevent the potential accumulation of air in
the jar and volatilization of contaminants during transport. Note that since there are three soil
sample intervals within the 1831 Floodplain Source Area, there would need to be a total of 36
liters of water collected from monitor well 1831, which will be forward for bench-scale testing.

In addition to the groundwater samples retained for the Bench-Scale Treatability Study, split
groundwater samples will be placed into laboratory provided sample containers and labeled with
the following information: location, ID number, container number, date, time, and sampling
personnel. This information will also be entered on a chain-of-custody form. At the end of the
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sampling efforts, the split sample and the chain-of-custody form will be transported to Heritage
Environmental Services, LLC laboratory in Indianapolis, Indiana for analysis of VOCs by U.S.
EPA Test Method 8260, SVOCs by U.S. EPA Test Method 8270, and Total RCRA Metals
(metals) by U.S. EPA Test Method 6010/7000.

3.3  OXIDANT IDENTIFICATION

Information contained within the referenced documents was used to identify the following
oxidants that would be applicable to Site COC treatment [U.S. EPA, Huling and Pivetz;
Regenisis, and U.S. Air Force (USAF)]:

Permanganate Contaminant oxidation by MnO, occurs by electron transfer rather than
through the rapid H,O; reaction and radical attack characteristic of Fenton
oxidation. Presented below is a summary of advantages and
disadvantages:

Advantages:
e Relatively slow reaction rate of MnO, in subsurface systems, allowing

for greater transport distances of MnO,4 during injection delivery in
medium and high permeability materials.

e MnO, generally persists in the subsurface for months; however,
persistence varies based on the concentration and volume of oxidant
injected and from site to site.

e The long-term persistence of MnO,4 contributes to diffusive transport
of the oxidant into low-permeability materials, such as silty clay.

e Sodium permanganate (NaMnQy,) is highly soluble (40%; 400 g/L),
produced and delivered as a solution, and only requires dilution (if
desired) before injection. Therefore, precipitation of NaMnO, is not

possible.
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Disadvantages:

A wide range of naturally occurring reactants other than the target
contaminant(s) also react with MnO, and impose a background
oxidant demand. The background oxidant demand reduces oxidation
efficiency and is generally greater than the demand imposed by the
target COCs, which may increase the cost.

The accumulation of manganese dioxide [MnOy(solid)] at the NAPL
interface may interfere with mass transfer, and excessive accumulation
in porous media may result in permeability reduction.

The solubility of potassium permanganate (KMnO,) is temperature-
sensitive. Typical injection concentrations [2 to 3 grams per liter
(g/L)] are well below the solubility (6.5 g/L @ 20 °C). However,
differences in temperature between the KMnQ, solution in the mixing
tank and in the aquifer could result in precipitation of KMnQOy in the
aquifer where it is cooler. Accumulation of un-dissolved KMnO,4
particles in the well, in the sand and gravel pack around the well, and
in the formation near the well, can cause loss in permeability.

In subsurface systems involving significant reaction between MnO,
and high concentrations of organic chemicals, large quantities of
carbon dioxide (CO;) gas can be produced in the aquifer, resulting in
CO, entrapment, and can cause permeability and hydraulic
conductivity reductions in the aquifer.

Hydraulic short circuiting and/or preferential pathways may result in
the delivery of the oxidant into non-target zones.

U.S. EPA has established a secondary maximum contaminant level for
drinking water for manganese [0.05 milligrams per liter (mg/L)] based
on color, staining, and taste.

Permanganate will not react with benzene, one of the primary Site
COGCs.
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Persulfate Persulfate salts dissociate in aqueous solutions to form the persulfate anion
S,0s%, which is a strong oxidant that can degrade many environmental
contaminants. S,0s> can also be catalyzed with various reactants to form
the sulfate radical (SO4), a more powerful oxidant. Sodium persulfate
(Na2S,0g) is the most common and feasible form used in ISCO.

Advantages:

Persulfate is more stable in the subsurface than H,O, and Oz, and the
radical intermediate, SO,’, is more stable than the hydroxide ion (OH),
suggesting fewer mass transfer and mass transport limitations.
Persulfate will react with benzene, while permanganate does not, thus
allowing this form of oxidant to be used in the remediation of fuel
spills and benzene, toluene, ethylbenzene, and total xylenes (BTEX)-
contaminated groundwater.

Persulfate does not appear to react as readily with soil organic matter
as permanganate.

Low oxidant cost.

High solubility.

Persulfate can persist in the subsurface for weeks, suggesting that the
natural oxidant demand for persulfate is low.

Persulfate can be injected at high concentrations, can be transported in
porous media, and will undergo density-driven and diffusive transport
into low-permeability materials.

Disadvantages:

Peer-reviewed literature is limited.

Persulfate is less stable than permanganate and will not persist as long
in subsurface systems.

Catalysts are required in the persulfate reaction to produce the more
powerful sulfate radical.

There will likely be difficulties in achieving the optimal mix of
reagents in the subsurface due to the lack of naturally occurring
catalyst, and due to the difference in transport behavior of these
reagents upon injection.

Oxidant cost is higher than other oxidants, but may be offset by the
lack of oxidant demand by non-target aquifer materials.
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Hydrogen Peroxide/

Fentons Fenton’s reagent is a solution of hydrogen peroxide and an iron catalyst
that is used to oxidize contaminants. Presented below is a summary of
advantages and disadvantages (U.S. EPA, Huling and Pivetz):

Advantages:

OH are a powerful non-specific oxidant that will react rapidly with
many environmental contaminants.

Reactions involving H,O, are rapid, and it generally persists for <12
hours.

Intermediate chemical species [O,, perhydroxyl radical (HO,)] may
reductively transform contaminants. Fenton oxidation could address
complex mixtures of organic compounds.

Enhanced natural attenuation may be attributed to O, gas and heat.
Oxidized inorganics may also serve as terminal electron acceptors.
Low cost of H,0,.

Disadvantages:

Excessive H,O, decomposition via nonproductive reactions.

Radical scavenging.

Low reactive rate between some target contaminants and OH, O,
HO..

pH modification (acidification) is problematic in well buffered
aquifers.

Problematic delivery of H,O, Fe(ll), acid, and stabilizers due to
reactive transport.

Production of O, (gas) contributes to reductions in permeability. This
may reduce the flow of groundwater and injected reagents through the
targeted contaminant zones. It also results in sparging which
contributes to volatilization and redistribution of contaminants.
Pneumatic transport of volatiles, NAPL, and contaminated
groundwater away from the injection point; heavy asphalt, excessive
pressure.

Incomplete oxidation and mobilization of metals.

Excessive release of heat and elevated temperatures associated with
high H,O, concentrations may damage/melt PVVC/plastic wells.
Unproven use of stabilizer reagents.

Health and safety issues regarding release of volatiles, steam, and
strong oxidant solutions.
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Calcium Peroxide/

Fentons (USAF) This process uses calcium peroxide (CaO;) powder as a source of H,O, to
promote modified Fenton chemistry, which slowly decomposes to release
oxygen at a “controlled” rate.

Advantages:

Imparts the alkalinity and peroxide needed to activate the persulfate.
When mixed with water it provides a long-term slow release source of
hydrogen peroxide and calcium hydroxide. The hydrogen peroxide
that is slowly formed decomposes to oxygen and water, providing an
extended oxygen source for subsequent bioremediation of petroleum
hydrocarbons (taking up to several weeks to attenuate).

The resultant calcium hydroxide (hydrated lime) that is produced
serves several purposes:

e It increases the total dissolved ion concentration, which makes
the solution less likely to leach metals from the soil into the
groundwater.

e The calcium from the hydrated lime will precipitate the sulfate
that is produced during the consumption of the persulfate.

Works well with chlorinated VOCs, including chlorobenzene.

Among the safest to handle of peroxide compounds. It represents no
significant hazards with regards to skin contact, inhalation, or
ingestion.

Disadvantages:

The calcium sulfate (gypsum) precipitation helps to reduce sulfate
groundwater concentrations, which may impact the secondary drinking
water standard of 250 parts per million (ppm).

It is vigorous and exothermic and can lead to VOC, oxygen (O) and
peroxide gas evolution;

If high concentrations of contaminants are encountered frothing and
day lighting can occur;

Significantly higher cost that other products.

Calcium peroxide does not dissolve in water; therefore, this product
can be difficult to disperse in the subsurface.

The percentage of calcium peroxide is high for use as an activator.

An oxidizer; therefore, contact with combustible materials (paper,
cotton, organics, wood, leather, reducing agents, and other oxidizers)
should be avoided.
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Ozone O3 is a gas and a strong oxidant that is sparingly soluble in water and upon
reaction does not leave a residual other than O,. The solubility of O3 is
relatively low and is functionally dependent on temperature and the partial
pressure of O3 in the gas phase. Decomposition is much more rapid in the
aqueous phase than in the gas phase due to the strong catalyzing reaction
by the OH-.

Advantages:

O3 reacts with many, but not all important environmental
contaminants.

In-situ ozonation in the unsaturated zone is favorable relative to the
saturated zone because: higher concentrations of O3 can be injected,
O3 is more stable in gas than in water, diffusive transport is greater,
and higher velocities (mass delivery rates) can be achieved.
Co-injection and reaction of H,O, and O3 can yield OH, a strong,
nonspecific oxidant.

Disadvantages:

The instability of O3 requires that it be generated on site and to be
injected under pressure. Under this condition, hydraulic seals and
other materials used in the remedial equipment must be compatible
with ozone or they will rapidly deteriorate.

O3 has a short retention time in the subsurface because it reacts rapidly
with a wide range of naturally occurring non-target chemical species
(reduced minerals, organic matter, etc.), including OH-.

O3 has a relatively low solubility in water and is highly vulnerable to
hydraulic short circuiting as a gas in the unsaturated zone.

Os injected into the saturated zone is poorly/non-uniformly distributed
and is transported very short distances.

Specialized oxidant-resistant materials are likely to be required.
Enhanced volatilization of contaminants may result from sparging the
groundwater with O3 (gas) and O; (gas).

Since volatile organics and O3 both represent a threat to human health,
collection of volatile emissions (off-gases) using a vacuum extraction
system may be required to minimize potential exposure pathways.

O3 does not react at an appreciable rate with some important
environmental contaminants.
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RegenOx™: RegenOx™ is a proprietary 1SCO process using a solid oxidant complex
(sodium percarbonate/catalytic formulation) and an activator complex (a
composition of ferrous salt embedded in a micro-scale catalyst gel).

Advantages:

RegenOx™ with its catalytic system has very high activity, capable of
treating a very broad range of soil and groundwater contaminants
including both petroleum hydrocarbons and chlorinated solvents.
RegenOx™ has significant longevity in the subsurface allowing for
both the initial contaminant degradation and the continued treatment of
contaminants desorbing from the matrix.

RegenOx™ is less immediately reactive, allowing for wider
distribution.

Unlike permanganate and persulfate, RegenOx™ does not add
compounds that will potentially have an adverse impact on water
quality and bioremediation. Secondary drinking water standards exist
for sulfate and manganese, and the use of these chemicals to treat
groundwater jeopardizes the quality of the water after treatment.

When developing RegenOx™, a main objective was to employ an
oxidant within the formulation that would not negatively interfere with
bioremediation processes that would occur after the oxidation was
complete. The RegenOx™ system leaves behind very little residue,
limited primarily to the innocuous carbonate and bicarbonate ions.
These residuals do not have a negative effect or interfere with efficient
natural attenuation or enhanced bioremediation.

With regard to shifting the geochemistry of the aquifer and the
potential to increase the concentration of dissolved heavy metals,
RegenOx™ generates basic conditions. Metals mobilization is less
likely under basic conditions than acidic conditions. Furthermore,
mobilized metals are typically stabilized by the geochemical
conditions of the aquifer.

Disadvantages:

Peer-reviewed literature is limited.

More complex reaction chemistry than other oxidants, using both a
solid oxidant complex and an activator complex.

There will likely be difficulties in achieving the optimal mix of
reagents in the subsurface.

Oxidant cost is higher than other oxidants.
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3.4

TESTING PROCEDURES

Capture and quantification of contaminant losses from the reactor is necessary to maintain a
mass balance and to assess treatment performance. These losses include volatiles, displacement
of aquifer material, and aqueous solutions. Recommended monitoring parameters that are a
direct indicator of oxidative treatment include the target COCs, reaction byproducts, metals, and
the oxidant.

3.4.1 Oxidants

Based on the information referenced and presented in Section 3.3, the following compounds will
be evaluated during the Bench-Scale Treatability Study:

Iron catalyzed sodium persulfate

Calcium peroxide catalyzed sodium persulfate
Iron catalyzed calcium peroxide

RegenOx™

Testing

Once the samples are received at the bench-scale testing contractor, the following activities will
be performed:

Homogenize the soil by mixing gently, avoid vigorous mixing that may grind the
particles, release VOCs, or alter the soil properties.

Measure the pH of the soil mixture.

From each of the test zones (as previously defined), 12 1-liter jars per sample interval
will be prepared with a combination of soil and groundwater from the Site. Based on
existing information, each jar is anticipated to be prepared with approximately 500 grams
of soil and groundwater to fill the 1-liter jar. The 500 grams of soil to be placed into each
of the 12 jars will be selected to be representative of the entire sampling interval, such
that each 500-gram sample of soil will be similar to the other 500-gram samples (i.e.,
based on the percentage of sand, silt, clay, and gravel), based on visual observations of
grain size and other soil properties observed in the laboratory. Preparation of the jars in
this manner will allow the soil within each jar to be comparable to other jars and
representative of field conditions.

For each set of samples one test jar will be prepared and used as a control.
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e The jars will be maintained in a dark environment at a temperature equivalent to the
media’s natural environment and allowed to equilibrate for 2 to 3 days.

e For each test, 50 milliliters (ml) of groundwater will be extracted from each jar prepared
with soil from the same interval and replaced with 50 ml of 10% oxidant solution in each
jar. The 10% oxidant solution was proposed based on experience with the proposed
oxidants. Solutions with greater concentrations of oxidant tend to result in high reaction
rates that cannot be safely handled in the laboratory, and solutions with lower
concentrations of oxidant result in lower reaction rates that can be difficult to measure in
the laboratory, or that are difficult to distinguish from other mechanisms, such as
desorption.

e For the control samples, 50 ml of groundwater will be extracted from the jars prepared
with soil from the same interval and replaced with 50 ml of groundwater. Historically,
some volatilization or some desorption from the soil will cause the post-treatment sample
results to be somewhat lower or higher than the pre-treatment sample. This change is
assumed to be a function of the testing process and a correction is applied to all of the
treatment samples.

e The extracted water from each jar will be managed as follows:

o Extracted water from each of the containers will be combined and placed into
analyte specific laboratory provided sample containers.
o Containers will be forwarded to Heritage Environmental Services, LLC laboratory
in Indianapolis, Indiana for analysis of:
= Main Plant Source Area - VOCs by U.S. EPA Test Method 8260, SVOCs
by U.S. EPA Test Method 8270 (Low Level), and metals by U.S. EPA
Test Method 6010/7000/7000.
= 1855 Source Area — VOCs by U.S. EPA Test Method 8260, SVOCs by
U.S. EPA Test Method 8270 (Low Level), and metals by U.S. EPA Test
Method 6010/7000/7000.
= 1831 Floodplain Source Area - VOCs by U.S. EPA Test Method 8260,
SVOCs by U.S. EPA Test Method 8270 (Low Level), and metals by U.S.
EPA Test Method 6010/7000/7000.

Note: Tentatively Identified Compound (TIC) analysis will be performed on
VOCs and SVOCS, if the sample volume is adequate to perform this
analysis. This analysis will be performed to identify potential breakdown
products.

e Each test jar will be agitated for approximately 60 seconds and maintained under the
following conditions:

0 Maintained at a temperature consistent with the media’s natural environment;

0 Maintained in a dark setting; and,

0 Maintained in a sealed container.
This material will then be allowed to remain in these conditions for a period of
approximately 30 days to allow for the chemical oxidation process to reach its
conclusion. At that point, the water will be extracted from the test vessels and submitted
for analysis, as defined above.
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e After completion of sample collection, the testing process will be continued to obtain
additional bench-scale treatability testing data. However, the decision to submit
additional samples for laboratory analysis will be based on the subsequent sample results.
The goal is to allow the bench-scale treatability testing to proceed until completion of the
chemical reaction.

e Concentrations associated with all three phases (solid, liquid, and vapor) will be
measured both before the addition of the oxidant and after the test in completed. In
addition, testing for COD, BOD, DO, CO,, nitrates and sulfates will be performed at the
conclusion of the bench-scale treatability testing to estimate the on-going biodegradation
potential.

e A mass balance analysis will be conducted based on the measured concentrations prior to
initiation of oxidant introduction and at the conclusion of oxidant testing.

In addition to the above bench-scale testing, a portion of the collected soil samples will be
analyzed for total oxidant demand (TOD), which will be used to evaluate oxidant loading to be
used during the Pilot-Scale Treatability Study.

3.5 BENCH-SCALE TREATABILITY STUDY RESULTS

After the Bench-Scale Treatability Study is completed, the results will be summarized in a
technical memorandum and submitted to U.S. EPA. The results of the Bench-Scale Treatability
Study will be utilized in designing the following specific aspects of the Pilot-Scale Treatability
Study for each source area:

e Selection of one specific chemical oxidant for the pilot-scale study, using a model that
incorporates the following criteria to evaluate the bench-scale results:
0 Reduction of primary COC concentrations;
o Potential for negative effects (e.g., metals mobilization, daughter product
generation);

o Impact of oxidant on future treatment, such as bioenhancement and MNA; and,

o Oxidant costs.
e Identification of the chemical oxidant injection dosage (concentration, rate, and volume).
e The potential for metals mobilization.

Tippecanoe Laboratories Revised Bench-Scale and Pilot-Scale Treatability Study Work Plan
1650 Lilly Road Eli Lilly & Company
Lafayette, Tippecanoe County, Indiana June 28, 2012

33



e The bioenhancement chemical and its proposed pilot-scale dosage, which will be refined
based on the bench-scale testing results. Design factors to be considered in selection and
dosing of the bioenhancement chemical include:

o Effectiveness in reducing primary COC concentrations based on a literature
search and relevant experience;

0 Anticipated COC concentrations remaining after the 1ISCO phase of Pilot-Scale
Test, based on Bench-Scale results;

0 Experience with various [SCO/bioenhancement chemical combinations
(compatibility);

0 Impact of selected oxidant on bioenhancement and MNA,; and,

0 Bioenhancement chemical costs.
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4.0 PILOT-SCALE TREATABILITY STUDY

Upon completing the Bench-Scale Treatability Study and prior to full-scale implementation, a
Pilot-Scale Treatability Study will be performed. The Pilot-Scale Treatability Study will include
both the chemical oxidant selected following the Bench-Scale Treatability Study and a
bioenhancement chemical. Any recommended modifications to the proposed Pilot-Scale
Treatability Study presented below, based on the results of the Bench-Scale Treatability Study,
will be included within the technical memorandum for the Bench-Scale Treatability Study. Also,
a brief letter report will be submitted following the ISCO phase of the Pilot-Scale Test but before
the bioenhancement phase of the Pilot-Scale Test in order to incorporate information learned
during the ISCO phase into the bioenhancement phase.

The objectives of the Pilot-Scale Treatability Study are to determine COC destruction efficiency,
the timeframe for treatment, density of application and resultant treatment zone size, and the
viability of the ISCO/enhanced bioremediation approach to achieve the treatment goal of
providing additional assurance that EPC will not be exceeded at POC wells in the future.

COC destruction efficiency will be evaluated as a measure of how well the treatment area is able
to effectively remove primary COC concentrations from the aqueous phase. In addition,
concentration vs. time plots (combined with the concentration vs. distance plots) will help
develop treatment timeframes.

41  PILOT-SCALE PROGRAM

The Pilot-Scale Treatability Study will focus on a portion of the source area, which is located
hydraulically up-gradient of the center of the source area, thereby minimizing the potential that
the treated area will become impaired after completion of the Pilot-Scale Treatability Study and
prior to full-scale implementation. Presented below are the areas proposed for each of the three
source areas.
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4.1.1 Main Plant Source Area

The Pilot-Scale Treatability Study for this source area will consist of the injection of the selected
chemical oxidant into three injection wells shown in green on Figure 11 (one located east of
1818, one located southeast of 1908, and one located between 1908 and 1814) and operation of
one groundwater extraction well (1880) shown in blue on Figure 11.
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Figure 11 — Main Plant Source Area Pilot-Scale Locations

Bioenhancement chemical injection will utilize the same three pilot injection wells, and will be
scheduled approximately twelve weeks following the completion of chemical oxidant injection.
Groundwater extraction well 1880 will be operated during and following the bioenhancement
chemical injection for the same length of time as it operates following the chemical oxidant
injection pilot program (i.e., anticipating similar travel times for distribution).
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Performance monitoring during the Pilot-Scale Treatability Study will include monitor wells
1818, 1908, 1814, 1808, and 1880 (after operation of this well ceases). Data gathered during
performance of this monitoring will be used to confirm the quantity of bioenhancement chemical
to be injected, which will be provided in the brief letter report.

Table 1 provides information regarding distance from the pilot injection wells and estimated
travel times of oxidant solution to the five monitor wells. These estimations of groundwater
travel times use simplified groundwater flow assumptions (see Attachment 2). A volumetric
calculation was made to calculate the chemical radius of influence during injection, and then
non-pumping flow was estimated using the Darcy flow equation:

v = K*i/n, where
Vv = seepage velocity
K = hydraulic conductivity
| = hydraulic gradient
n = porosity

The effect of pumping from well 1880 at a rate of one gallon per minute was estimated using
Neuman type curve analysis.

Since the treatment area is located across the Unit | groundwater divide, and pumping well 1880
will be turned on five days prior to the start of the injection events, it is anticipated that injected
fluid will reach each of the five monitor wells.
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Table 1 — Travel Times to Monitor Wells, Main Plant Source Area

Monitor Well Distance From Nearest Injection Travel Time To Monitor Well,
Point To Monitor Well, Feet Days
1880 (pumping) 50 1.7
1908 50 19
1818 50 19
1814 65 25
1808 100 39

Assumptions:

O0OO0OO0OO0OO0OO0O0OO0OO0O O

4.1.2

Hydraulic Conductivity = 0.06 ft/min (Harza, 1989. Phase E Site Assessment Report)
Porosity = 0.30 (Fetter, 1988. Applied Hydrogeology)

Specific Yield of Aquifer = 0.25 (Fetter, 1988. Applied Hydrogeology)

Saturated Thickness = 18 feet (CMS Report conceptual design)

Volume Injected = 2,800 gallons (including 50 gallon flush of clean water)

Injection Rate = 5 gpm (CMS Report conceptual design)

Chemical Radius of Influence at end of injection period = 4.7 feet (calculated)

Static Hydraulic Gradient = 0.009 ft/ft (Based on Q2 2010 potentiometric map, CMS Report)
1880 Pumping Rate = 1 gpm

1880 Radius of Influence (at 5 days) = 216 feet (calculated)

Used Neuman type curve analysis to account for pumping conditions.

1855 Source Area

The Pilot-Scale Treatability Study for this source area will consist of the injection of the selected
chemical oxidant into three pilot injection wells installed during the sampling for the Bench-
Scale Treatability Study and located along the central portion of the eastern most line of injection
wells, east of 2011, shown in green on Figure 12.
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Figure 12 — 1855 Source Area Pilot-Scale Locations

Bioenhancement chemical injection will utilize the same three pilot injection wells, and will be
scheduled approximately twelve weeks following the completion of chemical oxidant injection.

Performance monitoring will include monitor well 2011, and two new monitor wells, located
approximately 30 feet (NMW-1) and 60 feet (NMW-2) down-gradient of the pilot injection
wells, as shown on Figure 12. Data gathered during performance of this monitoring will be used
to confirm the quantity of bioenhancement chemical to be injected, which will be provided in the
brief letter report.

Table 2 provides information regarding distance from the pilot injection wells and estimated
travel times of oxidant solution to the three monitor wells. These estimations of groundwater
travel time use simplified groundwater flow assumptions (see Attachment 2). A volumetric
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calculation was made to calculate the chemical radius of influence during injection, and then
non-pumping flow was estimated using the Darcy flow equation:

v = K*i/n, where
Vv = seepage velocity
K = hydraulic conductivity
| = hydraulic gradient
n = porosity

Since the monitor wells are located immediately down-gradient of the injection wells, it is
anticipated that injected fluid will reach each of the three monitor wells.

Table 2 — Travel Times to Monitor Wells, 1855 Source Area

Monitor Well Distance From Nearest Injection | Travel Time To Monitor Well,
Point To Monitor Well, Feet Days
2011 5 0.04
New Monitor Well — 1 30 25
New Monitor Well — 2 60 56

Assumptions:

Hydraulic Conductivity = 0.06 ft/min (Harza, 1989. Phase E Site Assessment Report)
Porosity = 0.30 (Fetter, 1988. Applied Hydrogeology)

Saturated Thickness = 1.5 feet (CMS Report conceptual design)

Volume Injected = 260 gallons (including 10 gallon flush of clean water)

Injection Rate = 5 gpm (CMS Report conceptual design)

Chemical Radius of Influence at end of injection period = 5.0 feet (calculated)

Static Hydraulic Gradient = 0.003 ft/ft (Based on Q2 2010 potentiometric map, CMS Report)

OO0OO0OO0OO0OO0O
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4.1.3 1831 Floodplain Source Area

Based on the anticipated footprint of the treatment area (approximately 50 feet by 100 feet), the
proposed Pilot-Scale Treatability Study will encompass the entire area of the proposed full-scale
treatment area. The Pilot-Scale Treatability Study for this source area will consist of the
injection of the selected chemical oxidant into 14 pilot injection wells, shown in blue on Figure
13.

Bioenhancement chemical injection will utilize the five southern-most (up-gradient) pilot
injection wells, and will be scheduled approximately twelve weeks following the completion of
chemical oxidant injection.

Performance monitoring will include monitor wells 1831, 1833, 1834, 1832, and 1876. Data
gathered during performance of this monitoring will be used to confirm the quantity of
bioenhancement chemical to be injected, which will be provided in the brief letter report.

LEGEND
& MONITOR WELL
@ INJECTION POINT |

Figure 13 — Floodplain — 1831 Source Area Pilot-Scale Locations
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Table 3 provides information regarding distance from the pilot injection wells and estimated
travel times of oxidant solution to the five monitor wells. These estimations of groundwater
travel times use simplified water flow assumptions (see Attachment 2). A volumetric calculation
was made to calculate the chemical radius of influence during injection, and then non-pumping
flow was estimated using the Darcy flow equation:

v = K*i/n, where
v = seepage velocity
K = hydraulic conductivity
| = hydraulic gradient
n = porosity

Since monitor wells 1832 and 1876 are located generally hydraulically up-gradient of the
injection wells, it is likely that injected fluid will not reach these two monitor wells. However,
since the groundwater flow direction and gradient in the floodplain area is variable and
dependent upon flood stage of the Wabash River, these two wells will be monitored to see if any
response is observed.

Table 3 — Travel Times to Monitor Wells, 1831 Floodplain Source Area

Monitor Well Distance From Nearest Injection | Travel Time To Monitor Well,
Point To Monitor Well, Feet Days
1831 10 5
1834 50 29
1833 100 58
1832 0
1876 20 | e

Assumptions:

Hydraulic Conductivity = 0.008 ft/min (Harza, 1989. Phase E Site Assessment Report)
Porosity = 0.35 (Fetter, 1988. Applied Hydrogeology)

Saturated Thickness = 20 feet (CMS Report conceptual design)

Volume Injected = 300 gallons (including 50 gallon flush of clean water)

Injection Rate = 5 gpm (CMS Report conceptual design)

Chemical Radius of Influence at end of injection period = 1.4 feet (calculated)

Static Hydraulic Gradient = 0.05 ft/ft (Based on Q2 2010 potentiometric map, CMS Report)

O0OO0OO0OO0OO0O O
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42 PERMITTING

Wells for the injection of chemical oxidants may be considered Class V injection wells as per the
federal Underground Injection Control (UIC) Program, which falls under the federal Safe
Drinking Water Act (SDWA). Prior to performing the Pilot-Scale Treatability Study, Lilly will
contact both IDEM and U.S. EPA and confirm whether injection of chemical oxidants would
require a permit. If required, a permit application form will be completed and submitted to the
IDEM/U.S. EPA UIC Program.

4.3 INJECTION WELL/POINT INSTALLATION

4.3.1 Main Plant Source Area Injection Well Installation

To allow for selection of the oxidant injection zone, the depth to groundwater, saturated soil
lithology, well screened intervals, and primary COC concentrations for monitor wells located
within the footprint of the proposed treatment area must be understood. Table 4 presents a
summary of this information, and Figures 14 and 15 present cross-sections of the main plant
treatment area. The orientation of the cross-sections are presented on Figure 11. Soil boring
logs for existing monitor wells are included in Attachment 1.
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Table 4 - Main Plant Source Area Data Summary

Depth to Depth Screen Depth
Water Interval Interval Discrete Benzene CB pCBT THF n,n-DEA
Sampling
Well ID | (feet bgs) | (feet bgs) Lithology (feet bgs) | Interval (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

1809 61 50-70 |Sand, F.-C, with Gravel

70-75 [Clay 74-94 74-94 4,367.60 356.23 0.08 17,491.23 | 19,905.24
75+ ??

1814 61 54 -67 |Sand, Fine with Gravel 55 - 67 61-90 1,506.85 116.60 0.29 176.81 | 14,015.58

67 -87 |Clay 80-90

87-88 [sand and Gravel
88-90 |[Sandy Clay

20 Clay
1815 64 43 -68.5 |Sand, Gravelly 66 - 96 66 - 96 17,019.16 372.21 0.06 | 242,640.43 12,636.53
66 - 69 5,338,72 488.30 0.07 28,208.93 | 11,545.70
68.5 - 70.5 |Silty Sand and Clay
70.5-78 |Silty Clay and Silt
78-96 |[Silty Sand and Sand 78-81 8,867.50 456.78 0.05 48,921.13 | 11,796.17
93-96 | 37,358.93 88.72 <2.0 | 928,397.05 5,802.16
96 -98 |Silty Clay
1818 63 45 - 66 |Sand, Fine to Coarse 44.5-645| 63 -845 225.04 445.20 0.38 3.47 6,888.54
66 -78 |Sandy Clay 745-845| 75-78 69.52 539.26 0.43 <0.73 5,554.78
78-98 [Clay
1819 61 61-82 |Gravelly Sand 54 -89 61- 39 6.05 45.41 <0.02 <0.73 9,696.16
51-64 16.01 §27.00 0.24 <0.73 13,714.90
F70-73 7.70 333.05 0.14 <0.73 707631
79-82 4.61 98.74 0.06 <0.73 2,923.62
82-94 |Silty Sand
94 -98 |Clay
1880 64 61.5-66 [Sandy Clay Loam 63 -68 63 - 68 1,301.10 48.21 0.70 891.71| 70,677.24
66 - 68 |Sand with Gravel
68 Clay
1908 62 No Log 67-72 67-72 0.22 71.79 1.18 | ND ND

Interval Samples - Collected June - July 2009
Discrete Samples - Collected Q32 2009
Screened intervals only present screen that extends across a saturated interval. Screened intervals in the vadose zone are not presented.
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Based on the preliminary ISCO approach and the area-specific information summarized above, a
total of three injection wells will be installed for the Pilot-Scale Treatability Study. One of these
injection wells will have already been installed during sampling for the Bench-Scale Treatability

Study.
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4.3.1.1 Utility Clearance

Prior to initiation of subsurface field activities, a site reconnaissance will be completed to stake
and clear the proposed investigation locations. After location staking, Evonik will be contacted
to identify subsurface utilities located in investigation area.

4.3.1.2 Soil Boring/Injection Well Installation

Soil borings required for injection well installation will be advanced with a truck-mounted,
hollow-stem auger drilling rig or sonic rig. Soil samples will be collected continuously from five
feet above the water table to the total depth of the soil boring, estimated to range between 55 and
90 feet bgs.

Once the soil samples are aboveground, a field representative will describe the soils according to
the USCS, equivalent to ASTM D2488. In addition, a portion of each soil sample will be placed
into individual Ziploc bags and the headspace gas will be monitored with a PID. This field
screening technique, along with visual and olfactory observations of the soil, will be utilized to
select two soil samples from each location for chemical analyses from the saturated interval.
Documented observations of the soil samples will consist of sample depth, lithology, color,
structure, staining, degree of sample saturation, and the presence or absence of hydrocarbon
odors. An Indiana LPG will sign off on the geologic boring logs.

After reaching the soil boring target depth, the inner rod of the augers will be removed and well
completion procedures will commence. The injection wells will be constructed by installing
screen across the entire Unit | saturated interval, based on historic data and field observations.
Wells will be completed with 0.040-inch slotted, 2-inch diameter, Schedule 40, flush threaded
PVC screen; and 2-inch diameter, Schedule 40, flush threaded PVC casing to extend the well to
ground surface.
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Upon completion of casing and screen installation, filter pack will be placed within the
annular space between the injection casing and screen and the hollow-stem augers to a
height of approximately two feet above the screened interval. Concurrent with filter pack
installation, the augers will be removed. This completion procedure will ensure that filter pack
will be appropriately placed in the completion. Thereafter, approximately two feet of
granular bentonite will be installed above the filter pack and a cement/bentonite grout will be
installed from the bentonite seal to the base of the locking-cap assembly. The injection will
then be completed within flush-mounted completions, slightly elevated from the
surrounding paved surfaces.

The following information will be entered into the construction log:

Project name;

Project

Drilling subcontractor;

Field representative;

identification;

Date installed;

Completion materials and corresponding depths (bgs);
Top-of-casing and ground level elevations; and,

e Surface completion.

After the cement and concrete are allowed to cure for approximately 24 hours, development
activities will commence. Development activities will continue until developed is
relatively free of suspended sediment and field pH, specific conductance, and temperature
measurements are equilibrated. Upon completion, an Indiana-licensed public land surveyor
will be retained to establish top-of-casing elevation for the newly installed wells.

Following completion of the Pilot-Scale Treatability Study, pilot injection wells will be
considered for plugging in accordance with 312 IAC 13-10-2. A final recommendation as to
whether the injection wells will be plugged will be made in the Final Treatability Study Report.
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4.3.1.3 Analvtical Laboratory Testing

Soil samples will be placed into laboratory provided sample containers and labeled with the
following information: flocation) ID humber) sample container, depth (soil), date, time, and
sampling personnel. This information will also be entered on a chain-of-custody form. Soil
samples will be placed into a cooler and chilled to a temperature of approximately 4°C for
shipment to a Heritage Environmental Services, LLC laboratory in Indianapolis, Indiana for
analysis of VOCs by U.S. EPA Test Method 8260, SVOCs by U.S. EPA Test Method 8270, and
metals by U.S. EPA Test Method 6010/7000.

4.3.1.4 Decontamination and Field Derived Waste Disposal

Drilling and sampling equipment will be decontaminated prior to the initiation of soil
boring M installation activities. Decontamination fluids and personal protective equipment
generated during the field investigation will be stored on-site in drums and properly disposed at
the completion of field activities and receipt of analytical results.

4.3.2 1855 Source Area Injection Installation

To allow for selection of the oxidant injection zone, the depth to groundwater, saturated soil
lithology, screened intervals, and primary COC concentrations for monitor wells located
within the footprint of the proposed treatment area must be understood. Table 5 presents a
summary of this information, and Figure 16 presents a cross-section of the 1855 treatment area.
The orientation of the cross-section is presented on Figure 12. Soil for existing
monitor wells are included in Attachment 1.
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Table 5 - 1855 Source Area Data Summary

Depthto Depth Screen Depth
Interval Interval | Discrete | Benzene cB pCBT THF n,n-DEA
Sampling
ID (feet bgs) | (feet bgs) Lithology {feet bgs) | Interval {ug/L) {ug/L) {ug/L) {ug/L) {ug/L)
1837 65 4-686 Sand and Gravel 63-68 65-68 ND ND 410.25 ND ND
66 -70 [Clayey Till
1838 65 63 - 72.5 |Sand, Med - C.
72.5-83 |5and, C. - Sm. Gravel 78-83 78-83 ND 0.78 0.21 ND 1.87
83-90 |[Sand, Fine
1855 69.5 63.5-69 |Sand, Med -C. w/Gravel 67.5-725 |69.5-72.5 ND ND 114.44 ND ND
69 -75.5 |Clay
2010 NM No Log 63-68 63-68 NM NM 30 NM NM
2011 NM No Log 68-73 68-73 NM NM 500 NM NM
2012 NM No Log 67-72 67-72 NM NM 52 NM NM
2013 NM No Log 65-70 65-70 NM NM 8.9 NM NM
2014 N No Log 67-72 67-72 NM NM 360 NM NM
Interval Samples - Collected Q4 2009
Screened intervals only present screen that extends across a saturated interval. Screened intervals in the vadose zone are not presentad.
810 5
_Legend
Topsoil
ERE il
500 [r———
. Sty Clay
-4 sit
%}1 570 4 Silty Sand
5 BB sand
é Sandy Gravel
ﬁ; Bl Gravel
2 550 =
530 e Level
TD.  Total Depth

510

HORIZONTAL SCALE

o

100

200 FEET

VERTICAL SCALE

20

40 FEET

Figure 16 — 1855 Source Area Cross Section C-C’

Note:

JWatedLevel Based on
ird Quarter 2009 Measurement

Tippecanoe Laboratories
1650 Lilly Road
Lafayette, Tippecanoe County, Indiana

Revised Bench-Scale and Pilot-Scale Treatability Study Plan
Eli Lilly & Company

50

June 28, 2012



Based on the preliminary ISCO approach and the area-specific information summarized above, a
total of three injection wells and two new monitor wells will be utilized for the Pilot-Scale
Treatability Study. All five of these wells would have been installed during sampling for the
Bench-Scale Treatability Study.

Following completion of the Pilot-Scale Treatability Study, pilot injection wells will be
considered for plugging in accordance with 312 IAC 13-10-2. A final recommendation as to
whether the injection wells will be plugged will be made in the Final Treatability Study Report.

4.3.3 1831 Floodplain Source Area

To allow for selection of the oxidant injection zone, the depth to groundwater, saturated soil
lithology, screened intervals, and primary COC concentrations for monitor wells located
within the footprint of the proposed treatment area must be understood. Table 6 presents a
summary of this information, and Figures 17 and 18 present cross-sections of the floodplain
treatment area. The orientation of the cross-sections is presented on Figure 13. Soil
for existing monitor wells are included in Attachment 1.

Table 6 — 1831 Floodplain Source Area Data Summary

Depth to Depth Screen Depth
Interval Interval Discrate Benzene CB pCBT THF n,n-DEA
Sampling
ID (feet bgs) | (feet bgs) Lithology (feet bgs) | Interval (ug/L) {ugfL) (ug/L) {ug/L) {ug/L)
1831 10.75 9-11 Clayey Sand, F-M
11-24 |[Silty Clay
24 -27 |Silty Sand, F-C 23-28 23-28 697.64 201.66 0.16 2,422.80 ND
27 -30 |Silty Sand, F
1832 12.22 10.5- 15 |Silty Sand, F-C 13-18 13-18 5.54 184.38 4.16 ND 5.91
15 -22 |Silty Clay
1833 5.44 0-9 Silty Clay
9-11 |Clayey Silt
11-18.5 |Sand and Gravel, M-C 13-18 13-18 ND ND 0.10 ND ND
1834 9.98 4-21.5 |Silty Clay
21.5-30 |Sand, M-C 22.5-275 | 22.5-27.5 0.31 14.59 ND ND 0.34
1876 12.9 12.3-18 |Silty Sand, F-C 13-18 13-18 281 4.73 ND ND 43.23
18-21 |Sand
Interval Samples - Collected Q3 2009
Screened intervals only present screen that extends across a saturated interval. Screened intervals in the vadose zone are not presented.
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Based on the preliminary ISCO approach and the area-specific information summarized above, a
total of 14 pilot injection wells will be installed for the Pilot-Scale Treatability Study.

4.3.3.1 Utility Clearance

Prior to initiation of subsurface field activities, a site reconnaissance will be completed to stake
and clear the proposed investigation locations. After staking, Evonik will be contacted
to identify subsurface utilities located in investigation area.

4.3.3.2 Soil |Borinq]Monit0r IV_\/eII| Installation

Soil borings required for injection installation will be advanced with direct-push
technology, a truck-mounted, hollow-stem auger drilling rig or sonic rig. Soil samples will be
collected continuously from the ground surface to the total depth of the soil probe, estimated to
be a maximum depth of 30 feet bgs.

Once the soil samples are aboveground, a field representative will describe the soils according to
the USCS, equivalent to ASTM D2488. In addition, a portion of each soil sample will be placed
into individual Ziploc bags and the headspace gas will be monitored with a PID. This field
screening technique, along with visual and olfactory observations of the soil, will be utilized to
select soil samples for chemical analyses from the saturated interval. It is anticipated that three
soil samples (i.e., 10-11, 17-18, and 25-26 feet bgs) will be collected from three soil probes
advanced to the north, hydraulically down-gradient of monitor 1831. Documented
observations of the soil samples will consist of sample depth, lithology, color, structure, staining,
degree of sample saturation, and the presence or absence of hydrocarbon odors. An Indiana LPG
will sign off on the geologidboringllogs|

After reaching the soil target depth of 30 feet bgs, injection wells will be constructed by
installing 20 feet of 2-inch diameter, Schedule 40, flush threaded PVC screen; and 2-inch
diameter, Schedule 40, flush threaded PVC casing to extend the to ground surface. Actual
depth intervals may vary based on field conditions observed at the time of installation.

Upon completion of casing and screen installation, filter pack will be placed within the
annular space between the injection casing and screen and the hollow-stem augers to a
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height of approximately two feet above the screened interval. Thereafter, approximately two feet
of granular bentonite will be installed above the filter pack and a cement/bentonite grout will be
installed from the bentonite seal to the base of the locking-cap assembly. The injection will
then be completed within flush-mounted completions, slightly elevated from the
surrounding ground surface.

The following information will be entered into the injection construction log:

Project name;

Project

Drilling subcontractor;

Field representative;

identification;

Date installed,

Completion materials and corresponding depths (bgs);
Top-of-casing and ground level elevations; and,
Surface completion.

After the cement and concrete are allowed to cure for approximately 24 hours, development
activities will commence. Development activities will continue until developed IS
relatively free of suspended sediment and field pH, specific conductance, and temperature
measurements are equilibrated. Upon completion, an Indiana-licensed public land surveyor
will be retained to establish top-of-casing elevation for the newly installed wells.

Following completion of the Pilot-Scale Treatability Study, pilot injection wells will be
considered for plugging in accordance with 312 IAC 13-10-2. A final recommendation as to

whether the injection wells will be plugged will be made in the Final Treatability Study Report.

4.3.3.3 Analvtical Laboratory Testing

A portion of soil from each sample interval will be placed into laboratory provided sample
containers and labeled with the following information: Jlocation | ID humber) container
depth (soil), date, time, and sampling personnel. This information will also be entered on a
chain-of-custody form. Soil samples will be placed into a cooler and chilled to a temperature of
approximately 4°C for shipment to a Heritage Environmental Services, LLC laboratory in
Indianapolis, Indiana for analysis of VOCs by U.S. EPA Test Method 8260, SVOCs by U.S.
EPA Test Method 8270, and metals by U.S. EPA Test Method 6010/7000.
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4.3.3.4 Decontamination and Field Derived Waste Disposal

Drilling and sampling equipment will be decontaminated prior to the initiation of soil
boring M installation activities. Decontamination fluids and personal protective equipment
generated during the field investigation will be stored on-site in drums and properly disposed at
the completion of field activities and receipt of analytical results.

44  APPLICATION METHOD, DOSAGE, AND IMON ITORI NGI

4.4.1 Application Method

The application method chosen for the Pilot-Scale Treatability Study is based on known
subsurface conditions and vendor recommendations. The bioenhancement injection program
will be conducted approximately twelve weeks after the completion of the oxidant injection
program within each of the three source areas. Confirmation of the effectiveness of the oxidant
and bioenhancement injection programs will be verified during injection and following the Pilot-
Scale Treatability Study.

4.4.1.1 Main Plant Source Area

Application of oxidant will occur through the simultaneous injection across the entire screened
interval for the three injection wells, matching the vertical saturated thickness of the water-
bearing unit. Equipment used for performance of this activity will include the following:

e Mixing tanks (i.e., oxidant and bioenhancement chemical)

Injection pump rated for 5 gallons per minute (gpm) @ 200 pounds per square inch (psi)
Injection hosing and a pressure relief valve with a bypass to a “blow-down” tank
Hosing between mixing tank/drum and pump

Pressure gauges

Power drill paint stirrer (3-inch diameter or smaller propeller tip)

Plastic bucket lid puller tool/opener tool

5-amp sump pump (such as Little Giant) and hose

Access to water| or mobil{jwater storage tank

Access to electricity or electrical generator
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4.4.1.2 1855 Source Area

Application of oxidant will occur through the simultaneous injection across the entire screened
interval for the three injection wells, matching the vertical saturated thickness of the water-
bearing unit. Equipment used for performance of this activity will include the following:

Mixing tanks (i.e., oxidant and bioenhancement chemical)

Injection pump rated for 5 gpm |@] 200 psi

Injection hosing and a pressure relief valve with a bypass to a “blow-down” tank
Hosing between mixing tank/drum and pump

Pressure gauges

Power drill paint stirrer (3-inch diameter or smaller propeller tip)

Plastic bucket lid puller tool/opener tool

5-amp sump pump (such as Little Giant ) and hose

Access to water| or mobile{jwater storage tank

Access to electricity or electrical generator

4.4.1.3 1831 Floodplain Source Area

Application of oxidant will occur through the simultaneous injection across the entire screened
interval for five, then four, then five injection wells, matching the vertical saturated thickness of
the earing unit. Equipment used for performance of this activity will include the
following:

Mixing tanks (i.e., oxidant and bioenhancement chemical)

Injection Pump rated for 5 gpm @ 200 psi

Injection hosing and a pressure relief valve with a bypass to a “blow-down” tank
Hosing between mixing tank/drum and pump

Pressure gauges

Power drill paint stirrer (3-inch diameter or smaller propeller tip)

Plastic bucket lid puller tool/opener tool

5-amp sump pump (such as Little Giant ) and hose

Access to water| or mobile{jwater storage tank

Access to electricity or electrical generator
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4.4.2 Application Dosage

A proposed Pilot-Scale application dosage for the chemical oxidant in each source area will be
determined following the Bench-Scale Test, and proposed in the Technical Memorandum. This
dosage will be determined based upon expected field conditions, COC concentrations within
each Pilot Area, and the results of the Bench-Scale Test.

However, injection rates will have to be determined in the field during the Pilot-Scale Test at
each Until that time, the ability to inject proposed volumes of material into the

treatment zones will not be known.

Similar injection rates will likely be assumed for the bioenhancement product injection as what
are achieved during the ISCO phase of the Pilot-Scale Test.

Data collected during both phases of the Pilot-Scale Test will be used to refine the dosages and
injection rates to be used during the full-scale implementation.

4.4.2.1 Main Plant Source Area

Table 7 presents a summary of the information required to develop applicable application rates
for the Main Plant Source Area. Information obtained from the Bench-Scale Treatability Study
will be used to identify the oxidant and to estimate the quantity of oxidant and injection
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Table 7 - Main Plant Source Area Application |Raté|

Area of Treatment 15,000 square feet

Treatment Thickness 18 feet

VVolume of Area 10,000 cubic yards

Estimated COC Mass in Treatment Area | Benzene: 1,750 grams

(Dissolved-Phase Only) CB: 650 grams
THF: 850 grams
pCBT: 0 grams
n,n-DEA: 72,000 grams
Other: 6,150 grams
Total: 81,400 grams

Estimated Chemical Oxidant Dosage

To Be Determined During Bench-Scale

Estimated Injection|Rate

To Be Determined in the field

Oxidant Flushing After Placement

Approximately 50 gallons of potable water will
be used to flush the injection welll and help

distribute the injected oxidant.

Extraction Mell| Startup and |Monitoring

Extract from 1880, and monitor at monitor
wells 1818, 1908, 1814, 1808, and 1880 (after
operation of this well| ceases)

Bioenhancement Injection Timing

Approximately twelve weeks following the
final chemical oxidant injection

Estimated Bioenhancement Dosage

To Be Determined Following Bench-Scale,
dependant upon chemical oxidant dosage, and
conducted during the oxidant phase

of the pilot-scale testing.

Estimated Injection |Rate

To Be Determined in the field

Start pumping extraction 1880 five days prior to starting injection. Continue pumping while
performing injection activities, until field indicates a chemical response at the
extraction then the extraction will be turned off. Distribution of the oxidant will be
tracked through field of pH, dissolved oxygen (DO), and oxygen reduction potential

(ORP).
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4.4.2.2 1855 Source Area

Table 8 presents a summary of the information required to develop applicable application rates
for the 1855 Source Area. Information obtained from the Bench-Scale Treatability Study will be
used to identify the oxidant and to estimate the quantity of oxidant and injection

Table 8 - 1855 Source Area Application |Rat5|

Area of Treatment 600 square feet

Treatment Thickness 1.5 feet

Volume of Area 33 cubic yards

Estimated COC Mass in Treatment Area | Benzene: 0 grams

(Dissolved-Phase Only) CB: 0 grams
THF: 0 grams
pCBT: 5 grams
n,n-DEA: 0 grams
Other: 0 grams
Total: 5 grams

Estimated Oxidant Dosage

To Be Determined During Bench-Scale

Estimated Injection [Rat

To Be Determined in the field

Oxidant Flushing After Placement

Approximately 10 gallons of mabl ater| will
be used to flush the injection well and help

distribute the injected oxidant.

Bioenhancement Injection Timing

Approximately twelve weeks following the
final chemical oxidant injection

Estimated Bioenhancement Dosage

To Be Determined Following Bench-Scale,

dependant upon chemical oxidant dosage, and
conducted during the oxidant phase

of the pilot-scale testing.

Estimated Injection|Rate

To Be Determined in the field
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4.4.2.3 1831 Floodplain Source Area

Table 9 presents a summary of the information required to develop applicable application rates
for the 1831 Floodplain Source Area. Information obtained from the Bench-Scale Treatability
Study will be used to identify the oxidant and to estimate the quantity of oxidant and injection

Table 9 - 1831 Floodplain Source Area Application |Rata

Area of Treatment 5,000 square feet

Treatment Thickness 20 feet

Volume of Area 3,700 cubic yards

Estimated COC Mass in Treatment Area | Benzene: 280 grams

(Dissolved-Phase Only) CB: 190 grams
THF: 2,940 grams
pCBT: 0 grams
n,n-DEA: 0 grams
Other: 3,170 grams
Total: 6,580 grams

Estimated Oxidant Dosage

To Be Determined During Bench-Scale

Estimated Injection Rat

To Be Determined in the field

Oxidant Flushing After Placement

Approximately 50 gallons of potablewater will
be used to flush the injection welll and help
distribute the injected oxidant.

Bioenhancement Injection Timing

Approximately twelve weeks following the
final chemical oxidant injection

Estimated Bioenhancement Dosage

To Be Determined Following Bench-Scale,

dependant upon chemical oxidant dosage, and
conducted during the oxidant phase

of the pilot-scale testing.

Estimated Injection |Rat§|

To Be Determined in the field
(Note that only five southern-most injection
wells will be utilized)

Tippecanoe Laboratories
1650 Lilly Road
Lafayette, Tippecanoe County, Indiana

Revised Bench-Scale and Pilot-Scale Treatability Study Plan

60

Eli Lilly & Company
June 28, 2012




443 and Sample Collection/Analysis

data collected during the Pilot-Scale Treatability Study can provide insight for the
selection of parameters in the full-scale implementation. Parameters that exhibit
little or no impact due to the treatment technology may be considered for deletion in the full-
scale phase. Conversely, if additional parameters are deemed to be necessary during
the Pilot-Scale Treatability Study to provide additional clarity on the effectiveness of treatment,
they would be included in the efforts planned for the full-scale implementation.

4.4.3.1 Main Plant Source Area

Typical field instrument and groundwater sampling will be performed at monitor wells 1818,
1908, 1814, 1808, and 1880. will continue for a period of three months following
the bioenhancement injection (a total of six months after completing the oxidant injection).
Table 10 provides a detailed schedule during and after the injection events.

Table 10 - Main Plant Source Area Pilot-Scale [Monitoring Schedule

Event |Monitoring Analysis

1 Prior to Injection Temperature, pH, specific conductance, DO, ORP,
VOCs, SVOCs, metals, alkalinity, ammonia, carbon
dioxide, chlorides, ferrous and dissolved iron,
manganese, methane, nitrate, sulfate, fluoride, and
aniline

During Injection

Temperature, pH, specific conductance, DO, ORP

One Week After
Completing Oxidant
Injection

Temperature, pH, specific conductance, DO, ORP,
VOCs, SVOCs, metals, manganese, aniline,
chlorides, and fluoride

One Month After
Completing Oxidant
Injection

Temperature, pH, specific conductance, DO, ORP,
VOCs, SVOCs, aniline, chlorides, and fluoride.

Two Months After
Completing Oxidant
Injection

Temperature, pH, specific conductance, DO, ORP,
VOCs, SVOCs, aniline, chlorides, and fluoride.
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Event |Monitoring Analysis
5 Three Months After Temperature, pH, specific conductance, DO, ORP,
Completing Oxidant VOCs, SVOCs, metals, alkalinity, ammonia, carbon
Injection and Prior to dioxide, chlorides, ferrqus and dissolved iron,
- o manganese, methane, nitrate, sulfate, fluoride, TOC
Bioenhancement Injection | and aniline
6 One Month After Temperature, pH, specific conductance, DO, ORP,
Bioenhancement Injection | YOCs, SVOCs, metals, alkalinity, ammonia, carbon
dioxide, chlorides, ferrous and dissolved iron,
manganese, methane, nitrate, sulfate, fluoride, TOC
and aniline
7 Two Months After Temperature, pH, specific conductance, DO, ORP,
Bioenhancement Injection | VOCs, SVOCs, metals, alkalinity, ammonia, carbon
dioxide, chlorides, ferrous and dissolved iron,
manganese, methane, nitrate, sulfate, fluoride, TOC
and aniline
8 Three Months After Temperature, pH, specific conductance, DO, ORP,
Bioenhancement Injection | YOCs, SVOCs, metals, alkalinity, ammonia, carbon
dioxide, chlorides, ferrous and dissolved iron,
manganese, methane, nitrate, sulfate, fluoride, TOC
and aniline
Notes:

Groundwater samples will be collected in accordance with the Groundwater QAPP
Revision 3, dated May 2010.

Field measurements of temperature, pH, specific conductance, DO, and ORP will be
made immediately before injection starts and will continue on a frequent basis (to be
determined in the field) throughout the period that chemical injection occurs.

Use of bromide or other tracer may not be necessary based on the rapid chemical
response typically associated with the proposed chemical oxidants and observed in pH,
DO, and ORP. However, the usefulness of these field measurement parameters is highly
dependent upon the particular chemical oxidant. Therefore, use of tracers will be re-
evaluated following the bench-scale treatability study and final selection of the pilot-scale
chemical oxidant.

TICs reported by the laboratory will be documented to identify potential breakdown
products.

In addition, soil samples are anticipated to be collected within three months after the final
injection event from the locations shown in orange on Figure 19 (replicating the approximate
locations and intervals tested prior to initiation of the Pilot-Scale Treatability Study) — located
north of monitor 1814 and the second [location| will be located southeast of monitor well
1815. The sample collected from the |Iocation southeast of 1815 is more of a control Jocationfand
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may not be collected if definitive geochemical change in groundwater samples collected from
nearby monitor wells does not indicate that oxidant reached this area.

Screened Proposed

Interval DTW Saturated Soil Sample
(ft. bas) (ft. bas) Soil Type Interval
1814 55 - 67 61 Fine Sand with Gravel 62 - 67
1815 66 — 96 64 Gravelly Sand 65 -70
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Figure 19 — Main Plant Source Area Post Pilot-Scale Sample Locations

This sampling will be performed to evaluate ISCO and enhanced bioremediation effectiveness on
the saturated soils and subsurface conditions related to implementation of a full-scale treatment
program.
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4.4.3.2 1855 Source Area

In order to better assess the pilot-scale test, two additional monitor wells will be installed in the
1855 Source Area, one approximately 30 feet down-gradient of the pilot injection locations and
one approximately 60 feet down-gradient of the pilot injection locations (see Figure 20). Typical
field instrument and groundwater sampling will be performed at monitor 2011 and the two
newly installed monitor wells (NMW-1 and NMW-2). will continue for a period of
three months following the bioenhancement injection (a total of six months after completing the
oxidant injection). Table 11 provides a detailed schedule during and after the
injection events.

Table 11 - 1855 Source Area Pilot-Scale [Monitoring Schedule

Event |M0nitoring Analysis
1 Prior to Injection Temperature, pH, specific conductance, DO, ORP,
VOCs, metals, alkalinity, ammonia, carbon dioxide,
chlorides, ferrous and dissolved iron, manganese,
methane, nitrate, sulfate, and fluoride
During Injection Temperature, pH, specific conductance, DO, ORP
2 One Week After Temperature, pH, specific conductance, DO, ORP,
Completing Oxidant VOCs, metals, manganese, fluoride, and chlorides
Injection
3 One Month After Temperature, pH, specific conductance, DO, ORP,
Completing Oxidant VOCs, fluoride, and chlorides
Injection
4 Two Months After Temperature, pH, specific conductance, DO, ORP,
Completing Oxidant VOCs, fluoride, and chlorides
Injection
5 Three Months After Temperature, pH, specific conductance, DO, ORP,
Completing Oxidant VOCs, metals, alkalinity, ammonia, carbon dioxide,
Iniection and Prior to chlorides, ferrous and dissolved iron, manganese,
_J o methane, nitrate, sulfate, fluoride, and TOC
Bioenhancement Injection
6 One Month After Temperature, pH, specific conductance, DO, ORP,

Bioenhancement Injection

VOCs, metals, alkalinity, ammonia, carbon dioxide,
chlorides, ferrous and dissolved iron, manganese,
methane, nitrate, sulfate, fluoride, and TOC
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Event |M0nitoring Analysis
7 Two Months After Temperature, pH, specific conductance, DO, ORP,
Bioenhancement Injection VOCs, metals, alkalinity, ammonia, carbon dioxide,
chlorides, ferrous and dissolved iron, manganese,
methane, nitrate, sulfate, fluoride, and TOC
8 Three Months After Temperature, pH, specific conductance, DO, ORP,
Bioenhancement Injection VOCs, metals, alkalinity, ammonia, carbon dioxide,
chlorides, ferrous and dissolved iron, manganese,
methane, nitrate, sulfate, fluoride, and TOC
Notes:

Groundwater samples will be collected in accordance with the Groundwater QAPP
Revision 3, dated May 2010.

Field measurements of temperature, pH, specific conductance, DO, and ORP will be
made immediately before injection starts and will continue on a frequent basis (to be
determined in the field) throughout the period that chemical injection occurs.

Use of bromide or other tracer may not be necessary based on the rapid chemical
response typically associated with the proposed chemical oxidants and observed in pH,
DO, and ORP. However, the usefulness of these field measurement parameters is highly
dependent upon the particular chemical oxidant. Therefore, use of tracers will be re-
evaluated following the bench-scale treatability study and final selection of the pilot-scale
chemical oxidant.

TICs reported by the laboratory will be documented to identify potential breakdown
products.

In addition, soil samples will be collected within three months after the final injection event from
the following locations shown in orange on Figure 20 (replicating the approximate locations and
intervals tested prior to initiation of the Pilot-Scale Treatability Study).

Screened Proposed

Interval DTW Saturated Soil Sample
Well 1D (ft. bas) (ft. bas) Soil Type Interval
2011 63 — 68 65 Sand and Gravel 68 — 70
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Figure 20 — 1855 Source Area Post Pilot-Scale Sample Locations

This sampling will be performed to evaluate ISCO and enhanced bioremediation effectiveness on
the saturated soils and subsurface conditions related to implementation of a full-scale treatment
program.

4.4.3.3 1831 Floodplain Source Area

Typical field instrument and groundwater sampling will be performed at monitor wells 1831,
1833, 1834, 1832, and 1876. will continue for a period of three months following
the bioenhancement injection (a total of six months after completing the oxidant injection).
Table 12 provides a detailed schedule during and after the injection events.
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Table 12 - 1831 Floodplain Source Area Pilot-Scale |Monitorina Schedule

Sample |Monitoring Analysis
Event
1 Prior to Injection Temperature, pH, specific conductance, DO, ORP,
VOCs, SVOCs, metals, alkalinity, ammonia, carbon
dioxide, chlorides, ferrous and dissolved iron,
manganese, methane, nitrate, sulfate, fluoride, and
aniline
During Injection Temperature, pH, specific conductance, DO, ORP
2 One Week After Temperature, pH, specific conductance, DO, ORP,
Completing Oxidant VOCs, SVOCs, metals, manganese, aniline,
L chlorides, and fluoride
Injection
3 One Month After Temperature, pH, specific conductance, DO, ORP,
Completing Oxidant VOCs, SVOCs, aniline, chlorides, and fluoride
Injection
4 Two Months After Temperature, pH, specific conductance, DO, ORP,
Completing Oxidant VOCs, SVOCs, aniline, chlorides, and fluoride
Injection
5 Three Months After Temperature, pH, specific conductance, DO, ORP,
Completing Oxidant VOCs, SVOCs, metals, alkalinity, ammonia, carbon
L . dioxide, chlorides, ferrous and dissolved iron,
Injection and Prior to . .
- o manganese, methane, nitrate, sulfate, fluoride,
Bioenhancement Injection TOC, and aniline
6 One Month After Temperature, pH, specific conductance, DO, ORP,
Bioenhancement Injection | VOCs, SVOCs, metals, alkalinity, ammonia, carbon
dioxide, chlorides, ferrous and dissolved iron,
manganese, methane, nitrate, sulfate, fluoride,
TOC, and aniline
7 Two Months After Temperature, pH, specific conductance, DO, ORP,
Bioenhancement Injection | YOCs, SVOCs, metals, alkalinity, ammonia, carbon
dioxide, chlorides, ferrous and dissolved iron,
manganese, methane, nitrate, sulfate, fluoride,
TOC, and aniline
8 Three Months After Temperature, pH, specific conductance, DO, ORP,

Bioenhancement Injection

VOCs, SVOCs, metals, alkalinity, ammonia, carbon
dioxide, chlorides, ferrous and dissolved iron,
manganese, methane, nitrate, sulfate, fluoride,
TOC, and aniline
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Notes:

Groundwater samples will be collected in accordance with the Groundwater QAPP
Revision 3, dated May 2010.

Field measurements of temperature, pH, specific conductance, DO, and ORP will be
made immediately before injection starts and will continue on a frequent basis (to be
determined in the field) throughout the period that chemical injection occurs.

Use of bromide or other tracer may not be necessary based on the rapid chemical
response typically associated with the proposed chemical oxidants and observed in pH,
DO, and ORP. However, the usefulness of these field measurement parameters is highly
dependent upon the particular chemical oxidant. Therefore, use of tracers will be re-
evaluated following the bench-scale treatability study and final selection of the pilot-scale
chemical oxidant.

TICs reported by the laboratory will be documented to identify potential breakdown
products.

In addition, soil samples will be collected within three months after the final injection event from
locations replicating the approximate locations and intervals tested prior to initiation of the Pilot-
Scale Treatability Study (within the area depicted in Figure 21).

Screened Proposed
Interval DTW Saturated Soil Sample
Well ID (ft. bgs) (ft. bgs) Soil Type Interval
1831 23-28 8.75 Clayey Sand 9-14
Silty Clay 16-21
Silty Sand 24 - 29

Figure 21 — 1831 Floodplain Source Area Post Pilot-Scale Sample Locations
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This sampling will be performed to evaluate ISCO and enhanced bioremediation effectiveness on
the saturated soils and subsurface conditions after completion of treatment.

4.4.3.4 Field Contingencies

The proposed Pilot-Scale Treatability Study injection locations, application @ and field
procedures may be revised based on field observations. Any such deviations from the Workj Plan
will be documented and the reasons for the deviation explained in the Pilot-Scale Treatability
Study Report. Potential deviations and the general responses are provided below:

4.5

where an injection point is planned, the flocation of the injection point will be moved to
the nearest Jlocation to the proposed injection point that is at least 10 feet away from
identified underground utilities.

Lack of response observed at monitor wells. If no chemical response is recorded in the
field at nearby monitor wells, additional chemical will be injected. Up to 150% of the
original injection volume_will be injected at the nearest injection to the
unresponsive monitor @ If no chemical _response is observed after this additional
injection quantity, injections will cease and will be continued. Analysis for
metals will continue until after a chemical response is observed at the monitor

Loss of chemical injection control. If injection chemical is observed at the surface
emanating from monitor wells or other locations, chemical injection activities will cease
to allow assessment of underground flow paths. Similarly, if any ground heaving,
excessive injection back-pressure, or other evidence of a loss of chemical injection
control is observed, chemical injection activities will cease to allow assessment of the
cause of such loss of control. After a field assessment is made, injection activities would
re-commence if appropriate.

Underground utility identification. If underi round utilities are identified in a

REPORTING

Upon completion of the Pilot-Scale Treatability Study, a comprehensive report will be prepared
that will present the data, discuss trends and anomalies, and present the findings regarding the
overall viability of the remedial approach.
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5.0 SCHEDULE

Table 13 provides a tentative schedule for performance of the Bench-Scale and Pilot-Scale
Treatability Study at the Site. Implementation of field activities will be based on receipt of
regulatory approval and seasonal weather conditions.

Table 13 - Bench-Scale and Pilot-Scale Treatability Study Schedule

Step Activity Duration

1 Submittal of Bench-Scale and Pilot-Scale Treatability Study \Worl{ Plan April 2012

2 U.S. EPA Approval of Bench-Scale and Pilot-Scale Treatability Morlj
Plan

3 Supplemental Soil Characterization (1855) 30 Days

Bench-Scale Sample Collection (soil and groundwater) and |V_\/e||| 5 Days
Installation (concurrent with Step 3)

5 Bench-Scale Treatability Study and Laboratory Testing 45 Days + 14 Days
6 Bench-Scale Treatability Study Technical Memorandum 60 Days

U.S. EPA Approval of Bench-Scale Treatability Study Technical

Memorandum

8 Pilot-Scale Treatability Study - Mell| Installation, Sampling, and | 60 Days
Laboratory Testing

9 Pilot-Scale Treatability Study — Chemical oxidant injection based on
original projected injection quantity:
Main Plant Source Area 3-5 Days
1855 Source Area 1-2 Days
1831 Floodplain Source Area 3-5 Days

10 Pilot-Scale Treatability Study — Bioenhancement injection 12 weeks after
chemical oxidant injection

Main Plant Source Area 3-5 Days
1855 Source Area 1-2 Days
1831 Floodplain Source Area 1-2 Days
11 Pilot-Scale Treatability Study — |Monitoring (concurrent with Steps 9 and | 180 Days

10)

12 Pilot-Scale Treatability Study — Post Treatment Soil Sampling and | 21 Days
Laboratory Testing

13 Reporting 60 days after receipt
of final results

14 U.S. EPA Approval of Bench-Scale and Pilot-Scale Report
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Date: 11/2/88-12/2/88  Proj. No.: NA Project: ELC Tippe Labs Recovery Wells

[Clientd EIi Lilly [Eacation] Lafayette, IN

Drilling Company: Layne-Northern Drilier:

Logged By: Harza Environmental Services, Inc. Drilling Method: Rotary, Cable Tool

Surface Elevation: 615.94 * Tap of Casing Elevation 617.21 *

Total Pepth: 103.0' Diameter: 8" Sampling Method Bailer; sieve

Comments: Northing: 1696.44 Easting: 428.23
* NAD (88) Datum
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- 11.0 - + 1 .
- 120 4 + 1 -
SEENE 5 T+ 1 -
- 14.0 - 1 . .
L 1504 1 i 1 sp: sand brown gray, gravel 1/2" subrdd. (Remarks: Restart | 1/8/88)

- 16.0 4 4 1 -

- 17.0 -

— 18.0

I
1
U
L
1

- 19.0 4 + 1 -4
i 4 Sand crs brown

- 20.0

L 21.0 - ! .

- 22.0 1 + 1 .
- 230 4 4 1 5
- 24.0 T + 1 .

L 550+ 1. i Same as above

F 2604 + . .

- 27.0 4 + 1 -
- 25.0 4 + 1 .

- 29.0 - =+ E E




Py

ERM,

ERM, Inc.
11350 N. Meridian Street, Suite 220
Carmel, Indiana 46032

(317) 706-2000

Soil Boring Log
[Boring No:  T1808

Page 2 of 4

Date: 11/2/88-12/2/88

BLLilly

Proj. No.: NA

Drilting Company: Layne-Northern

Logged By: Harza Environmenial Services, Inec.

Surface Elevation:
Total Depth: 103.0¢

Comments: Northing: 1696.44 Easting: 428,23

615,94

Diameter

* NAD (88) Datum

8"

Project: ELC Tippe Labs Recovery Wells

[Location] Lafayette, IN

Driller:

Drilling Method: Rotary, Cable Tool

Tep of Casing Elevation 61721 *

Sampling Methed Bailer; sieve

Depth

PID

(ft.) |Reading

Blow
Counts

Recovery
(%a)

Description/Soil Classification
(Color, Texture, Structures)

- 29.0 -

i

- 30.0 -

- 31.0 4

— 32.0 -

— 33.0 5

- 34.0 -4

- 35.0 4

- 30.0 5

- 37.0 1~

- 33.0 4~

- 39.0 77

[~ 40,0 F

- 41.0 4+

- 42.0

- 43.0 ~

1

- 44.0 4

~ 45.0 4

~ 46.0 +

- 47.0 4

— 48.0

3

— 40.0

- 50.0

- 510 4

— 52,0

— 53.0

- 540 4

55.0 4+

H 56.0 -

T

57.0 4

58.0 4-

i

Sand m.silt about 10%

Sand m-crs no fines some cobbles. (Remarks: Switch for cable tool)

SP: Sand brown f-m

Sand brown f-m gravelly

Gravel 1" poorly rounded, subangular

SW: Sand brown f-crs gravel rounded 1/2"

ML: Brown silt. (Remarks: Unit TA)

SW: Same as above




ERM, Inc.
11350 N. Meridian Street, Suite 220
Carmel, Indiana 46032

EFRM., (317 706-2000

i3
T
By

S

2

b

Soil |Boring Log

B oNo: TI808
Page 3 of 4

Pate:  11/2/88-12/2/88  Proj. No.: NA
Client{ Eli Lilly

Drilling Company: Layne-Northern

Logged By: Harra Environmental Services, Inc.

Surface Elevation: 615.04 *
Total Depth: [03.0/ Diameter: §"

Comments: Northing: 1696.44 Easting: 428.23
* NAD (88) Datum

Praject: ELC Tippe Labs Recovery Wells

E.ocationd Lafayette, IN

Driller:

Driilling Method: Rotary, Cable Tool

Top of Casing Elevation 617.21 %

Sampling Method Bailer; sieve

Depth PID Blow [Recovery
(ft) |Reading] Counts (o)

Description/Soil Classification
(Color, Texture, Structures)

- 59.0 1 + 1
- G0.0 4= 4 - -
Same as above
- 61.0 4 + 4 .

- 610 4 1 | -

| 204 1 i 4 Sand gray f-crs gravelly

Gravel 1" poorly rounded cobbles 2"-4"

- 64.0 4 4 .

— 65.0

- 66.0

I
1
[
L

|- 67.0

]
1
T
1

- 68.0 -} + 4 -

Sand gray m-crs gravelly

SP: Black sand crs gravel 2" Sand Black m-crs some cobbles, (Remarks: Odor)

- 69.0 1 + 4

- 700 4+ 4 1 4

1
L
1
L]

- 71.0

ML Silt pray. (Remarks: Unit JA)

— 72.0

i
b
1
1

— 73.0

]

74.0 - 4 i .

- 75.0 -

i

76.0 - -+ - .
- 77.0 + + : -

- 780 4 4 ] 4

SM: Sand v. fine silty, silt 20%. (Remarks: Unit 1A)

L 79.0 4 1 :

-s0+ T . 1

{

81.0 4 1 -

1
L
T
L

— 82.0

- 530 4 1 -

- 50t T | .

- 86.0 - + 1 |

- 37.0 + 1 J i

- 83.0 + 1 -

SP: Sand gray fine

Same sand and gravel

g5 1 i 1 Sand gray fine some gravel

Sand gray fine gravelly gravel 20% 1/2" rounded




ERM, Inc.
[ 1350 N. Meridian Street, Suite 220
Carmel, Indiana 46032

2t
ERM,. (317)706-2000

Soil[Boring Log
BoringNo:  T1808

Page 4 of 4

Date: 11/2/88-12/2/88  Proj. No.: NA

Klient] Eli Lilly

Project: ELC Tippe Labs Recovery Wells

[Locationd Lafayette, IN

Drilling Company: Layne-Northermn Drifler:
Logged By: Harza Environmental Services, Inc. Drilling Method: Rotary, Cable Tool
Surface Elevation: 61594 * Top of Casing Elevation 617.21 *
Teotal Depth: 103.0' Diameter: 3" Sampling Methed Bailer; sieve
Comments: Northing: 1696.44 Easting: 428.23
* NAD (88) Datum

Pepth PID Blow [itecovery
(it.) JReading] Counts (%)

Description/Soil Classtfication
{Color, Texture, Structures)

- 59.0 -} + 1
L 00.0 4 1 4 -

- 91.0 + 4 1 —

- 91.0 4 4 1 -

- 94,0 -} + - 1

L 5704 1 _ 4 Sand gray m-crs gravel 1" subrndd

L 950 -} 1 i 1 Sand gray dense fine some gravel 1/2"

- 96.0 4+ 4 p
- 9704 4 i CL: Gray clay

- 95.0 - 1 1 i

- 99.0 4 + 1 1+
- 100.0-}- ER 1 ER
- 101.0+4 1 4 -

- 102.04 + 1 4

- 103.0
EOB @ 103.0°




b m  ERM, Inc,
;%I 11350 N. Meridian Street, Suite 220

H- > .
ERM. é@‘;‘% 61_33[1;‘0“‘"‘ 46032 [Well Identification: T1808

Wel] Construction Diagram

Eli Lilly and Company

Date Installed: 12/22/88

Project: Recovery[Well Installation

Development Method: Unknown

Proj. No.: NA

ate Removed During Development: Unknown

ERM Geologist: NA

Static[Water Level Depth/Elevation; Unknown
P

Drilling Company: Layne-Northern

Northing/Easting: 1696.44/428.23

Driller: Lewis Melling

Top of Casing Elevation: 617.21

Drilling Method: Cable Tool

Ground Elevation: 615.94

Ground Surface

@ Cover
Type:  Shed
Dlametm e

Riser Pipe

Top of Fill 4 ft Material: Carbon-steel
Schedule: --
Diameter: 6-inch
Remaining Borehole Annulus Fill:
Bentonite Grout
TopofSeal 55 L.
Seal: Bentonite Pellets
TopofSand 58 ft.
Screen Pack Material: Unknown
Top of Sereen 60 ft.
Slotted Screen Material
Material: Stainless-steel
Schedule: --
Diameter: 6-inch
Slot Size: 10 slot
Bottom of Screen 95 fr
Bottom of Borehole 100 ft. & Borehole Diameter: 18-inches

Comuments: Construction diagram was constructed from original Layne-Northern field forms,




Hatzo Loga Rewp/ We~ by ERM) at

E; ERM, Inc.
: % 11350 N. Meridian Street, Suite 220
Carmel, Indiana 46032

(317) 706-2000

Tl et
ERM.

Flre tequeor oF Lilly (L)

Soil Boring Log

Boring| No:  T1809
Page 1 of 3

Date; 11/1/88-12/14/88 Proj. No.: NA

Eli Lilly

Drilling Company: Layne-Northem

Logged By: Harza Environmental Services, Inc.

Surface Elevation: 618.02 *

Total Bepth: 75.0° Diameter: 8"

Comments: Northing: 1548.32 Fasting: 280.19 (Liily grid)
* NAD (88) Datum

Project: ELC Tippe Labs Recovery Wells

[Cecation] Lafayette, IN

Driller:

Drilling Method: Rotary, Cable Tool

Top of Casing Elevation 619.03 *

Sampling Method Bailer; sieve

Depth PID Blow |Recovery
(ft.) |Reading] Counts (%}

Description/Soil Classification
(Cotor, Texture, Struciures)

- 0.0 + T 1
- 1.0 4 T T Fill Brown Clayey Sand
- 2.0 4 T i 1
- 30 4 T ] 1
- 40 4 T 7 ]
5.0 - T 7 1
e 6.0 1 T ]
- 7.0 + T i ]
- 80

- 9.0 + 1 .

e 10.0 ER 4
- 1.0+ + 1 .
- 120 1 4 1 .
- 13.0 - +

- 140 4+ + . g
] 4 Sand brown as above

1
1
1)

- 15.0
160 4- 41 _ 4 Cobbles

18.0 1 4 i 1 Mo gravel

— 19.0

Sand as above
- 20,0 -} 4 4 .

- 210 4 + 4 .

— 22.0

1
L
13

— 23.0 4 1 1
- 24.0 + + 1 .
Sand brown med.

— 25.0 T T T

260+ 4

- 270 4 4 1 .

- 29.0 4+ 4 E E

L 170 4 4 ] J Sand multicolored coarse

§P: Sand brown M-CRS gravelly, gravel 1" rounded

- 28.0 + T ] T (Remarks: Switch for cabie tool)




ERM, Tnc.

11350 N. Meridian Street, Suite 220
Carmel, Indiana 46032

(317) 706-2000

ERM.

Soil Boring Log
Boring No:  T1809

Page 2 of 3

Date: 11/1/88-12/14/88 Proj. No.: NA

[Client Eli Lilly

Drilling Company: Layne-Northemn

Logged By: Harza Environmental Services, Inc.

Surface Elevation: 618.02 *

Fotfal Depth: 75.0° Diameter: §"

Comments: Northing: 1548.32 Fasting: 280.19 (Lilly grid)
* NAD (88) Datum

Project: ELC Tippe Labs Recovery Wells

Location{ Lafayette, IN

Driller:

Drifting Method: Rotary, Cable Tool

Fop of Casing Elevation 619.03 *

Sampling Method Bailer; sieve

PID Blow [Recovery
Reading] Counts (%)

Bepth
(It}

Description/Soll Classification
(Celor, Texture, Structures)

]

1

- 200 4 + 1

- 300 4 + 1 .

- 3304 4 1 .

ML: Silt yellow
3.0 4+ 4 E R

32.0 + 4 J -

34.0 -f- + ] .
as above
35.0 + 4 1 +
160 4 4 1 -
104 + i .

38.0 4 4 3 i X
Silt gray, fine sand

wot+ 1 +

wot T . .

41.0 4 + E N
Silt gray, v.fine sand

H
L
1
3

42.0 -

43.0

440 4 4 4 .
450 4 4 i .

60 F . .

470 + 1 _
SM: Sand brown v.fine silty

480 4 + 1 4

490 4 | 1 .

500 4 4 1

51.0 4 1+ 1 .

520 |- 4 1 -

53.0 4 1+ 1 .

540 - 1 1 i

55.0 4 4 1 .

56.0 + + 1 .

57.0 - + . g

58.0 + 1 1 i

SP: Sand gray F-CRS gravel well rounded 1"




PR ERM, Inc.
HoHH 11350 N. Meridian Street, Suite 220
Carmel, Indiana 46032

ERM. (177062000

Soil Boring Log

R oNo: T1805
Page 3 of 3

Date: 11/1/88-12/14/88 Proj. No.: NA

Project: BLC Tippe Labs Recovery Wells

[CHendd Efi Lilly [Locationd Lafayette, TN
Drilling Company: Layne-Northern Driller:
Logged By: Harza Environmental Services, Inc. Drilling Method: Rotary, Cable Tool
Surface Elevation: 618.02 * Top of Casing Elevation 619.03 *
Total Depth: 75.0' Diameter: 8" Sampling Method Bailer; sieve
Comments: Northing: 1548.32 Easting: 280.19 (Lilly grid)
* NAD (88) Datum

Depth | PID Blow [Recovery
(ft.} |Reading] Counts (Yo}

Description/Soii Classiflcation
(Color, Texture, Structures)

- 59.0 + 4 1

. 60.0 4 + 1 N

- 61.0 4 + 4 .

- 62.0 + + 1 -

- 63.0 - + 1 .

- 64.0 4 3
SP: Sand gray f-m

L 65.0 + 1 1 1

- 66.0 - + 1 4

- 67.0 4 + 1 .

- 68.0 - 4 1 .

- 60.0 - + 4 4

- 70.0 - + 1

CL: Clay gray
- 7.0 4 4 1 -

L 720 4 1 .
- 73.0 4 + 1 .

- 74.0 + 4 .

- 75.0 4 1 ]
1 EOB75FT

Note: Originaily a six-lnch diameter frel] was installed to 75' at this Later, thefvel] was
deepened to 99, with a four-incl screen from 74 to 94',




ERM, Inc.

5

H

11
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Py

Carmel, Indiana 46032
ERM: (3177062000

11350 N. Meridian Street, Suite 220

Well Construction Diagram'

Identification: 11809

Eli Lilly and Company

Date Installed: 12/14/88 and 8/17/92*

Project: Recovery [Wel] Installation

Development Method: Unknown

Proj. No.: NA

aterl Removed During Development: unknown

ERM Geologist: NA

Static Level Depth/Elevation: unknown

Drilling Company: Layne-Northern

Northing/Easting: 1548.32/280.19

Driller: Lewis Melling

Top of Casing Elevation: 619.03

Drilling Method: Cable Tool

Ground Elevation: 618.02

Cover

Type: Shed
Diameter; -

Ground Surface

* Original 6-inch Blank Casing;

TopofSeal 55 ft

IS ILL LS AASS

Riser Pipe
Material: Carbon-steel
Schedule; --
Diameter: 4-inch

k Remaining Borehole Annulus Fill:

S R

DR,

DL AT RN,

Seal: Bentonite Pellets

Top of Sand 60 ft.
*Bottom of orig. blank casing 65 ft.
Top of Screen 74 ft.
*Bottom of orig. screen 75 ft.

Bottom of Screen 94 ft

Bottom of Borehole 99  ft.

& Screen Pack Material: Unknown

Qriginal 6-inch screen

Slotted Screen Material
Material: Stainless-steel
Schedule: --

Diameter: 4-inch
Slot Size: 20 slot

] 4—Borehole Diameter: 8-inches

Comments: * According to driller, original 6" fvell to 75' was deepened to 99' and changed to 4",




JAN-10-02 THU 02:32 PH  REYNOLDS, INC FAX NO. 3173530136 p. 02
T1914
“i , {ayne Narthern Company .
[ ‘/‘ Division of Layne-Wastern Company, lne.
7 . INDIANAPOLIS o MISHAW
" [X] PERMANENT v WG ([ 00 Job No. 36-3319
M 10G No, 1814 CITY Lafayette Counly._.. Tippecanoe
Owner Ell Lilly & Company . Township Union
- - Section. J6-T2IN-REH
Stale Indiana
From Land Daseription .
From Sireet or Road. ———
FROM NATURAL GROUND LEVEL
FORMATION FOUND - PESCRIBE FULLY Opphto | Dephie, | Thidmwr p o Soc
— ) Sirotum Steglum Stren:m Laval
Brown clay, w/gravel o' 5° 5!
_Large gravel w/sand fine/med. 5* 16 11
sand f/m w/small to large gravel 14! 547 38! |
Fine sand w/small oravel & large houlders 54" 67! 13!
. Clay, brown, silt w/small gravel 67" 791 12
sar b I Uf:{” e
¢
77" :.’i'_aclay, gray, silty sgand | 79! a7 8!
vy 64.,(/' sand & Gravel, med. - fine 87! 88! li
r_b7,0:____"§andv clay 8g' 90! 2!
Gray clay, firm 90!
Un f II7 95 : I —
RN ¢ e
# {’Q_y
Coble Tool _.c.cver. cor Rot ething e s —_
Hole _ 18 'Dio Drilled by:{ ovietoe el Jatfing
Reverse Cire. ... Bucke! Avger ____.ween —
Rotary Heole Grautad: Neal Cement aeemonmnon Drilling Mud Other
Casing ... 20__ 00 From 2 robove ground 1o 55" feet helow ground. Weight — Pounds per fool
Screca 0. " Setfrom __55_:,__ lo _....g%_',ﬂ._., leet Make Type SS4 Slot -020
Pumping tast ... GPM drawdewn lo . feciafter weee—— hours pumping
. netn Arenadatad 1/23/90 I Lewis Melling




JAN-10-02 THU 02:32 Pt REYNOLDS, INC _ FAK_NO. 3173530136 P, 03
1 " 2 L] n - _‘/\(gl
CASING E/!T.ENDS.-__; -..FE%T..?EO.{E GPOUND LEVEL JOONQ, | e AEZIN oy *_‘_M:j_‘_ 3
CAGUND 3 LEVEL pisTRICT __ Indianapolis
¥ g . LOCATION
i iy ~16  ~pia HOLE ~
S
™ i
i R 20 .
———m —— "CONCRETE SEAL  COUNTY Tippecance
TOWNSHp __ Union
neeTH 20 s
secTion 36 ¢ 23 54
STATE Indiana
— 30 "o.g. sTeeLweLl
CASING. 58 swalL \WELDED
THICKNESS. CASING TALLY THREADED
FT. | IN.
EQOTTOM |
JEPTH 55!
- 12 fT.0F_19 _ IN.DIA
SSWH —
SCREEN. OPENING 220"
N, £ L
co T
perTH 8 Bentonite Pellets .
M A Y ‘ TR :
1 n
Mﬁgﬁrﬁg@y
DEPT 8
10 f7.0F_10 N .DIA.
e S5WwW
SCREEN. OPENING _.C10"
Ha, + f ' ;
TOP
5‘7'/?,;/
TOTAL _ |
2EpTH 20!
Ua, V“E
Lol clay
pepTH 99! E0TTOM
{
STATIC LEVEL - V) 144
PUMPED ... G.P.M. AT _ FEET PUMPING LEVEL AFTER ——— ._ HOURS
TYTE OF RIG . DRILLER DATE COMPLETED

NOTE:  ALL DEPTHS MEASURED FROM GROUND LEVEL, NOY TO SCALE.

ELT LILLY -& COMPANY - TIPPECANOE LABS
WELL #1814

LAYNE-NORTHERN
(vimsd it an~ o= 1NN - MANSIIALIALA A tuim a 1ANCSING 2ieag

DAAWING NUMOELR

ST




T1815

% ERM, Inc.

Carmel, Indiana 46032

ERM-:. 317)706-2000

f 11350 N. Meridian Street, Suite 220

Soil Log
Boring] No: 1809A

Page 1 of 1

Date: 12/6-12/11/01  Proj. No.: 71226.03.01

Project: Recovery[Well Optimization
ILocation] Tippecanoe Laboratories

Elient] Ei Lilty and Company

Drilling Company: Reynolds, Inec.

Logged By: Martin Ryan

Surface Elevation:  613.65 (Lilly Datum)

Total Depth: 98 feet Diameter: 12-inch ID

Comments:  Drillers donned Level C PPE,

Driller:  Jeff Jones

Drilling Method: Hellow-Stem Augers

Top of Casing Elevation: 615.68 (Lilly Datum)
Sampling Method: 5-foot continuous sampler

Depth| PID Blow [Sample [Recovery Description/Soil Classification
(ft.) [Reading; Count No. (%} (Color, Texture, Structures)

g 4 na 4 _

NA Cuttings | 0-11' FILL: Clayey gravel, brown, chunk of wood @ 11 ft., wet.
g €1 4 4 i

NA Cuttings
. 8 - 1 i i 4

0.02 45/5
— 13 —+ - . - —+11-30' SC: Gravelly sand, poorly sorted, brown, loose, dry.

02 35/5
- 18 -}~ i i - =

01 3.5/5
T A 1 4 A

0.4 35/5
Y- 4 a4 4 41

04 45/5
— 33 4— -+ -+ -+ 3043 ML Sandy silt, pale brown, faintly laminated, very friable,

42 5/5 solvent odors, dry.
— 38 1 T e New | T

Jew

| 4 48 A1-415) 5/5 UNIT IA - LOESS

36 5/5 43685 GM:  Gravelly sand, brown, poorly sorted, loose, slight odor,
— 48 -~ T T -1 T moist.

32 45/5
L 53 i A 4 .

22 35/5
. 58 —— 4 1. 4 i

1.5 35/5
. 63 -} " A1 A .

0.6 4/5 Black staining, odor, saturated @ 68",
| 68 |- i " 4 i

0.1 5/5 68.5-705 MIL:  Silty sand and clay, tan, thinly laminated.
- 73 —— —+ -+ —+- 4705.78 ML: Silty clay and silt, gray, dense, very stiff, friable.

3.2 5/5 UNIT II - UPPER CLAY TILL
L 78 | i 4 i o]

8.4 5/5 |78-96  SM:  Silty sand and sand, gray, graded bedding, saturated, v.
— 83 - T T e 1 strong solvent odor, saturated.

6.0 5/5
| gs |- 4 A 1 4 UNIT 1 - SAND

9.2 5/8
o3 | i 4 4 .

26 5/5
- 98 - -1 4 -1 ~}o6.98' CL: Silty clay, gray, dense, moist, med. plastic, odor.

UNIT II - LOWER CLAY TILL
EOB 98 feet




T/815

R BRM, Inc.
quapRati 11350 N. Meridian Street, Suite 220
Carmel, Indiana 46032

ERM:  (317)706-2000

Well| Construction Diagram

[Wel] Identification: 1809A

Client] Eli Lilly and Company

Project: Recovery[Well Optimization

Date Installed: 12/11/02
Development Method: Submersible Pump

Proj. No.: 71226,03.01

[Wated Rémoved During Development: >200 gal.

ERM Geologist: Martin Ryan

Drilling Company: Reynolds, Inc.

Driller: Jeff Jones

Drilling Method: Hollow-Stem Augers

Static[Watei Level Depth/Elevation: 69.41 (1/25/02)
Northing/Easting: 1546.9613/292.2406

Top of Casing Elevation: 615,68 (Lilly Datum)
Ground Elevation: 613.65 (Lilly Datum)

Ground Surface

Cover
Type: Shed
Diameter: -

Top of Fill

Top of Seal

Top of Sand

Top of Screen

Bottom of Screen

Bottom of Borehole

Comments: Sump from 96 to 101" [Wated] has very strong solvent odor.

5

ft.

55

ft.

57

Material: Stainless-steel
Schedule: --
Diameter: 6-inch

Remaining Borehole Annulus Fill:
Bentonite Chips
Amount: 74 bags

Seal;: Bentonite Pellets

66

Screen Pack Material: #5 Sand
Amount: 79 bags

96

ft.

Slotted Screen Material

Material: Stainless-steel

Schedule: --
Diameter: 6-inch

Slot Size: 20 slot

101 ft.

S 4—Borehole Diameter: 18-inches




T[8]%

krerereen ERM, Inc. Soil Log

A : 11350 N. Meridian Street, Suite 220 :
il Carmel, Indiana 46032 Boring{No: VEW1
ERMe. @17)706-2000 Page 1  of 1

Date; 7/9-7/10/03 Proj. No.: 0008469 Project: Vapor Extraction [Well

[Client{ Eli Lilly and Company " Location] Tippecanoe Laboratories

Drilling Company: Reynolds, Inc. Driller:  Jeff Jones

Logged By: Martin Ryan Drilling Method: Hollow-Stem Augers

Surface Elevation: o/ (/& Top of Casing Elevation:

Total Depth: 85' Diameter: 12.25-inch ID Sampling Method: 5-foot continuous sampler

Comments:  [Beringldrilled to 98!, set at 85" .

Depth| PID Blow [Sample |Recovery Description/Seil Classification
{ft.) |Reading| Count No. {Color, Texture, Structures)
— 0 4 J S P N — .
Cuttings { 0-12' Gravelly Sandy Clay Fill, solvent odor beginning @6,
— 3T T T T T Dark yellowish brown 10YR 4/4.
Cuttings
L 8 - =4 4 4 - -
1.0 25/5
- A 4. 4 4
1.6 1/5
— 18 39 I T T 9 T12-30,5 Gravelly Sand, loose, poorly sorted, gravel subround,
S IR I 1 1 5/5 1 dry to moist with depth, dark yellowish brown 10YR
1/5 4/4.
— 28 -~ 16 - -+ —+ —+
2.6 4/5
— 33 - 0 T T T 1 30.5-45' Silty Sand, very fine, sorted, laminated/cross
a8 0 1 1. 1 45/5 1 bedding <1", coarsening fine sand from 40-45', strong
89 : 5/5 solvent odor, light olive brown 2.5Y 4/4.
43 - 4 e —+ -+ Unit [A Silt
67 5/5
- 48 —— e - -+ 1 45.66' Fine Sand to Coarse Sand w/depth, moderately sorted,
53 54 5/5 loose, solvent odor, increasing gravel up to 5%, dry tov.
n T BB ED T T i 1.
39 4/5 moist w/depth, gray 5Y 5/
. 58 e 4 4 4
4/5
L g3 - 4 4 - 1
7.7 5/5
— 68 -+ -1~ - T 6678 Sandy Clay, v. fine sand lense from 68-71', saturated @
7 5.5 3.5/5 69', moderate solvent odor, coarse grained sand,
B e T T T T i 10YR 4/1.
125 4/5 cohesive, dark grey 10YR 4/
L 7g 4 4 4 =
120 7808 Clay Till, hard, trace coarse sand, dry-moist, trace
— 83 —— -+ T T 5/5 T cobbles, dark grayish brown 2.5Y 3/2.
| g8 |- A -4 4 i
93 1 4 4 4 i
5/5
| 93 |- 4 - - i
End of Boring @98 (Well set @ 85




Hrm ERM, In . -
: , . : Well Construction Diagram
: 11350 N. Meridian Street, Suite 220 /
EI{M Carmel, Indiana 46032 o ﬁcaﬁz; Vzvé?
e (317) 706-2000 '
Eli Lilly Date Installed: 7/11/03
Project; SVE Pilot Testing Date Developed:
Proj. No.: 0004213 Development Method:
ERM Geologist Andy Wallace @ater Removed During Development:
Drilling Company: Reynolds, Inc. Static[Water] Level Depth/Elevation:
Driller: Jeff Jontes Top of Casing Elevation:
Drilling Method: 18.25" HSA Ground Elevation:
Protective Steel Casing
and Lock
Type:
Diameter
Ground Surface
Elev.: Depth:
Borehole Annulus Fill: 115 gal. Barotherm Grout
Top of Seal 11 ft
TopofSand 125 fi Seal; 10 gal, 3/8" Bentonite Pellets
Top of Screen 14.5 fi. Slotted Screen Material 12.5 bags #5 Sand
Material:  Stainless Steel
Schedule:
Diameter: 6"
Bottomn of Screen 29.5 fu Slot Size #20
Topof Seal 31 ft
Topof Fill 32 ft. Seal: 10 gal. 3/8" Bentonite Chips
Top of Seal 40.5 ft Borehole Annulus Fill: 116 gal, Barotherm Grou
TopofSand 42.5 ft. Seal: 30 gal. 3/8" Bentonite Pellets
Top of Screen 44.5 ft.
Slotted Screen Material 74 bags #5 Sand
Material:  Stainless Steel
Schedule:
Diameter: 6"
Slot Size #20
Bottom of Screen 645 fr. i
TopofSeal 662 ft Seal: 3 bags 3/8" Bentonite Chips
Top of Fill 66.8 fi Borehole Annulus Fill: 46 gal. Barotherm Grouf
TopofS8ealt 705 ft. Seal: 10 gal, 3/8" Bentonite Pellets
Top of Sand 72.5 ft Slotted Screen Material 15 bags #5 Sand
Topof Screen  74.5 ft. Material:  Stainless Steel
Schedule:
Bottom of Screen 845 fi. Diameter: 6"
Slot Size: #20
Bottom of Borehole 85 ft. Borehole Diameter 18.25"
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H  ERM, Inc.

2

Carmel, Indiana 46032
(317) 706-2000

ERM.

11350 N, Meridian Street, Suite 220

Soil Log
No: VEW2

Page 1 of 1

1% |9

Project: Vapor Extraction [Well

Date: 7/22/03 Proj. No.: 0008469
[Client{ Eli Lilly and Company

Drilling Company: Reynolds, Inc.

Logged By: Martin Ryan
Surface Elevation:

[Location] Tippecanoe Laboratories
Driller;: Chris Boulet

Drilling Method: Hollow-Stem Augers
Top of Casing Elevation:

Total Depth: 85' Diameter: 12.25-inch ID Sampling Method: 5-foot continuous sampler

Comments:  [Boring| drilled to 98, set at 89",

Depth| PID Blow Sainple Recovery Description/Soil Classification
{ft) |Reading| Count No. (Color, Texture, Structures)
L. 0 = 4 A A ]
3 Cuttings { 0-15' Gravelly Clay Fill, no odor, no stains, brown 10YR 4/3.
Cuttings
L. g 1 - . 4 .
56.7 3/5
13 i 4 . - 4
814 25/5
— 18 - 6.7 T T T 5/5 11518 Gravelly Sand, loose, poorly sorted, subrounded gravel
[ g L L 1 / 1 up to 2", slight colvent odor, dark yellowish brown
50.3 25/5 10YR3/4,
— 8 33.0 T T n 3/5 T18-25" Sand, fwell sorted, loose, moist, gravel presentup to 1%,
[ 33 L 1 i L no odor, brown 10YR 4/3,
| ag 400 25/5 25-51' Gravelly Sand, loose, poorly sorted, subrounded gravel
T 20 T T T 4 /5 B up to 2", moderate solvent odor from 48-51', dark
a3 A 1 RN 1 yellowish brown 10YR 3/4.
96.0 25/5
48 4+ . —_ -
92,0 4/5
|— 53 —— P . 1. — .
125 4/5 \ Silty Sand, dry, strong solvent odor, sorted, faintly
58 - B S | 5161 Jaminated, grey 10YR 7/2.
429 4/5 Unit TA Sand
e 63 14— 4 4 € +=
3329 3/5
— 68 T -+ - T61-82' Gravelly Sand, loose, poorly sorted, subround gravel up
191 3/5 to 2, sirong solvent odor, grey staining from 65-68,
— 7T 3 T T T 35/5 T saturated [@63', brown 10YR 4/3.
L 78 4 4 i =
4/5
— 83 —— o i 4 —
| gg ] | RN 3/5 | 82-94' Silty Sand,sorted, moderate odor, black staining
B i 1/5 throughout, black 5Y 2.5/1.
- 93 4 i 4 i - - Unit [ Sand
T T T T %° Toss Clay Till, hard, trace sand throughout, dry, no odor, no
L o8 | A1 A 4 A staining, very dark greyish brown 2.5Y 3/2,
Unit Il Lower Clay
— - 4 + ~+- ~End of boring] [@98.0'
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i
X ERM, Inc. | . Well Construction Diagram
i . 11350 N. Meridian Street, Suite 220 1919
Carmel, Indiana 46032 . .
Well Identification: VEW?2
ERM (317) 706-2000 Bt
Eli Lilly Date Installed: 7/30/03
Project: SVE Pilot Testing Date Developed:
Proj. No.: 0004213 Development Method:
ERM Geologist Andy Wallace [Wate| Removed During Development:
Drilling Company: Reynolds, Tnc. Static Wateﬂ Level Depth/Elevation:
Driller: Chris Boulet ‘Top of Casing Elevation:
Drilling Method: 18.25" HSA Ground Elevation:
Protective Steel Casing
and Lock
Type:
Diameter
Ground Surface J
Elev.:  Depth: 7

TopofFill 0 ft
TopofSeal 17 ft.
TopofSand 18 ft
TopofScreen 19 ft

Bottomof Screen 44  fi.

Top of Seal 46 ft.

Top of Fill 46.8 fi.
TopofSeal 515 fh
TopofSand 53.5 ft

Topof Screen 54 f.

Bottom of Screen 89 fi

Boitom of Borehole 89 ft.

Borchole Annulus Fill: 286 gal. Class G Cement

Seal: 15 gal. 3/8" Bentonite Pelleis
Slotted Screen Material 75 bags #5 Sand
Material:  Stainless Stecl
Schedule;
Diameter: 6"
Slot Size #20
Seal: 12.5 gal, 3/8" Bentonite Pellets

Borehole Annulus Fill: 79 gal. Class G Cement

Seal: 20 gal. 3/8" Bentonite Pellets

Slotted Screen Material 86 bags #5 Sand

Material:  Stainless Steel
Schedule:

Diameter: o

Slot Size: #20

Borehole Diameter 18.25"
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HARZA ENGINEERING COMPANY

SOIL

BORING LOG

Project Name ELC '?HQSE C

Sheet 1 _of 1
Tigzy

FP-{RIRH)

Project Numbed (L84 Rivze EL* 516, -8' EL.SolL-IES' Borind No.
kiiead ELC WaTeLevEL |-pno4'| ~5" |- |549 Location 35 N TousPartt, 175 Aee Penio
Contractor TC TIME Dorvi] Aerer I Wewe Coordinates: N 20+51
Oritling Method — HS w]pLve DATE Itf20 | 1feo | foy'ey 053,";;?8
" . H Ground Elevation
l;o.le Size G 7 _. Sample Hammer: Weight MO" Total Depth 30:;_'_
ritler LEMY Drop 320 Date Started ”!90!85 &znbw.wupy
Logged by RLd +eerv... Sampler Dimensions SPT Date Completed Jdifzafss
£l | g8 s 1% 15 i=s SOIL DESC N oD
1 | S S sf|2,|8alBalBs RIPTION- AND
S10F S| §é % §§ ik FIELD TESTS
£ |8E| B B |E3|Eslcs| 25185 —
o|E E1 g |25 e=ig=ls T S Surface Conditions: Benen pErwrmeN stooes PonOS.
4 FieL
P p—= | ——}— FILL: ’BROQJN Snuo 8 GRRVEL ——PER&HE;:’D WATER
v w/Ceay ainoer ) 24l Fr
" { —— 4 "Sarvrareo’
W o, = .
S18 Isiissly UALE (_JL \!ER_YSCFTGRHYSILT\I CLAY _|-Veey Maror?
L.”—TLE ORGANIC ____STRONG- DECAYED
'_'_.VEGEW‘FIGI:"O“}R.
g l ? R
- - 0 ;.
{per Q :.%mm Veery Loosz Geay 1o BeacCiayey Fn-Mo QAND | Very Mast
Iotio (32 [ssi1 (g 17% | ~ [s¢ Litree Oreanic | strRone cooR
2 5 Very Serr Gray v Beace Syery CLAY |- Veey Marsr
- 5 Lirrie ORGRNEC,MHWE(E _H.Ogoa»gnfiwm;sues Wit .
i<lis isatsstp Lig"[18" - oL Ocensionnat Sano SERMS | warer is Foamne
oH RCSOS. ’
7 > Lort Gray Sicey CLAY -+ "Moisr”
L :
- o | 5| © thear Lirree Sf-wo ro GRHVELS N SEAMS T84, 2 rrempr 1o 2l '
20120 [salas |2 g [ ~ |ot Lirree Oronanic marren :: .
‘ MooeraTe aoeR
23_71 o :: " ¥
Z o Same Y Mﬁ*ﬁ’r
25 |25 {s5 [ss [ 4 [ig“Li8"] = 5| Loose Gray 1o Biner Siery Fu-Crs SAND 1 "Qargraten
SH Trace Oreanic LSt soLvenr 00eR,
Occasionat bravel | MooerATE vee. 000k
2, W Nerv Loose Lr. Gravy Sty Fu. SAND 1. 2arueareo”
_ 0 by
—~+— MooEraTE c0oR
80030 (36 |ss [R 1g"|i6’ | — |3H N e
7 Fok -4 | Sk omven -8,
9 OUER SAMALED
[ 2R r .
g*We P 7 23-28 WEL L
L] / T
Cwe B2t ot
Graver Pacic ' 24-21 T
, 4
Sear - 21-18 4
E:_E\/. TOC. . 520-87 HMHQ:.E GROUTED AGVE
H . T~  s&al.




HARZA ENGINEERING COMPANY

. BQRINBINELM COMPLETION REPORT —
FROJECT:

s 20 85

Date Installed/Completed:

Contractor:

General |[.ocation

Coordinates:

_Frecoeram

Nor-th 2
East

_518.8-

520.87
590.87

Top Elevations: Ground T.0.C.:

Bottom Elevations:

B ____4_95.:_8_._____. ell 5
Drilled Diameter: ___ 7
Drilled Depth: B0 Drilling Fluid:

Page |

T1830

Seal: 495:_5@_ —

Drilling Method: HoumngnquPLLG

" REVERT DURING
'w::u. INSTALLATICN QniLy

Cased/Screened:

Casing Type
- Screen Type

Yes X

No

Qﬁk!ﬁﬂl§29_§ﬁii____“
1O 507 SrAamtess STEEC

. Other Materials Installed

(Type,

Size,
i®

23
T23

To 20s
To 287

From
From

Diam.
Diam.

Sper-ue
T._....

_Su
B

Depth):

-y _-S&LGERCE_-_P&QTCQH VE_CASING:, b savart sTESC T 202 | SEU 1N GROGT s oo

Materials
Materials
Materials

Yes ){

Yes

Depth

No
Ne
No ..

Gravel Packed:
Grouted:
~ Backfilled:

: 'Sail Log Available:

: Field Permeahility Tests Available:
. Static Level: JOCL

Yes X
Yes X

Yes X _Cave SuxY

No
No
NEXA

T
D

Depth £

To
4.
80

Formations Passed Through

_hr v {Aceoviass)

_5148 _

Remarks:
e G RoNOWATER _HAD. SLIGHT. SOLVENT O00R.
Ll PSNT _SET (N A SILTY SAND e e

(Attach - Construction Sketch)

Engineer /Inspector: mjgzwm_"

From -

L2188

Penoravstoooo o
_CemenT- @ennowie .

SAMD

Ype
ate | . 720 786

Thick-
ness

72%

lev.
To
_5i14.8.
4888

Date:

18



HARZA ENGINEERING COMPANY _ . Page __

T8y
CONSTRUCTION SKETCH
PROJECT: Phase C, Tippecanoe Laboratories
WELL NuMBer: MW-M = ~T1¢ 73
COORDINATES:  North _ 20451 ELEVATIONS: Ground 65189
East _ 03495 T.0.C. 520,87 _
>
Surrace PRoTECTOR w/
LAP AND LocK.
SGg_zcug Y T0¢ Fi.520.87
¥
D.FPTH(FZ') 3“——'——- Casive Cap
EL.510.8
O 71— T
' FilLe
sl | o < 3 GALVANIZED STEFL CASING
FLooDPLAIY A
6r Dgpos[Té i F——*Binﬂ BOQE‘HOLE
f+—— CeMENT- BENTONITE GROUT
5 F
sof - “’,,‘ffj,—f'e——““—'Bf'!f‘:'..’leTf SFAL
25} - e GRAVEL PACK
ALLuv oM /B
3,70 s10T STAINLESS STEEL
v SCREEN
30" \_q .
CAVE SILTY SAND
More Devecoren BY Baing (per TSC 11‘86)
Mor To Seae

. [
Engineer/Inspectar: ...-H.__A?oi 17l sy /B Date: ﬁ[l&é_“_,_._,_.



HARZA ENGINEERING COMPANY

LOG

BORING

Sheet or._t

SOIL /1832
Project Name ELC- pHBSE C»
Project Numbed 1[08_4 Rver EL~51T, 710" ELAG] -2é m No. ,.EL’.EL(.MMLD)«
Cliend ELC watentever ] -if | -1p' |i12:72 Locatiod 8'NTowlat, 20'E Aee Posto
Contractor TSE TIME Doante | Aeven 1PoiES? Coordinates: N gg“l[g
- " DATE ey §"f2r |'l2of8 E !
Drilling Method HS%'LP“‘C 40” Ground Elevation 524: L
Hole Size Z — Sample Hammar: Weight ! Total Depth B0FT.
' P ooy
Driller Greny - Drop Date Started iJ; 2?/85 £oeo
Logged by RLS . r-= Sampler Dimensions SPT Date Completed H{g[/&S
@ 8 ‘ NOTES
YiE | s| 8lug2 15 15 |55 SOIL DESCRIPTION AND
Z10f ¢ ai X LI FIELD TESTS
ﬁ §-£ E -g- EE %E 2?% E-’E ‘;“:Lé Surface Conditions: S HOULOER oF Tew Para Roae
glg {413 1°=l5 12 18 |55
- Figo
A W G F]LL BQOLUN gf-!NO AHDG&RUEL - c-M o
I wl CLM BIMDER 4 Brawn erav LAYERS -1 ois
3z 4 4
- |sifl 3 " M
16 [s8ss 2 (ig"] 14" = 10t} Sopr Gray Sity CLAY {4 "Moisr
Trace Qroauic 4.
Teace Sano . v
gl t Sorr Gray to Boacue Siery CLAY L "Mojsr
- s Littee Uréanie 4 Suent oreay
10 110152 IS5 |6 118"]1s"| = [oL . g e ok
Leose PraexSiety Fr-Ces SAND ::“S . co’
3l i Lirree Orannie aPE. wooo [~ oA URAT
» i > 1 Meoeaate cocks
s lis 19518514 118" fel— ol
Serr Buack Siery CLAY T "Sacorareo”
f871 2 - L'TTLE FN’ SHMO i Moperate scevenT o
3 | Teace Oraarte ¢ /o A ocer wmee oo
ol 14 i
2020 tsA(SSTL ("I — Lot OC,CHSIONF\L Ces Sano 4 Sut. Gravee nw:/__ FfL;IS ABeC neres
~+ %4, W L&-10"
22»}; g - Sner L. Geny Sty CLAY T Very Mast "
25— 25 55 133 5 /8. ”H _ se LITTLC SANDS __Hr__MOOC"ﬂATE SolENT 00
= < Tooen Gy Srv CLAY + Mast "
30{30[se|ss g [18"] "] - [ Livree gﬂ“os (TiLy)
EoR -3 d
e Pr. . 1B-13 T
3 Wewt i T e
CAVE NOME -+ DRTF\
Graver pﬂw 80- 0’ 4
: Hoce ceoLTeO
Seat - /0° 7 " RecvE SEAL.
B E evariony TOC =5 2861 T
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HARZA ENGINEERING COMPANY _ Page

T1833~m

. BORINGIWELL| COMPLETION REPORT
FROJECT: Fhase C, Tippecanoe Laboratories

BorRINGIWELL no: MW-0 (FP-13) = Ti83R

'!
Date Installed/Completed: __U__.—"__gf__;’.ﬁ_g_-_ _

Caontractor: . TSC

General _Frecoewaw

Coordinates: North __,___.__29”.3
East ____ 02+i5

Top Elevations: Ground 5?@:{&5 T.0.G.: _SZBHQS“
Bottom Elevations: [B g __49%.% Well: 5087 . Seal: __5’“4:_7_51_7_”#

Drilled Diameter: _ 7. Drilling Method: HowowStemwfeive

Drilled Depth: 0T Drilling Fluid:  “Reveet" oveine weie

IMSTRLLATION

Cased/Screened: Yes 2§_ No

> .
Casing Type ___Gawanwezeo sreee  piam. 3 From. -

Screen Type | /):swi stywegsssieee  Diam. __8°  From =~ |8

137 To 2swew,
18 .. To 137 _

Other Materials Installed (Type, vae, Depth):
DTFL_ BURFALE PROTECTIVE CASING., b’ square_srefL_To. 2’/2 g 2ET LN GROGI et

Gravel Packed: Yes X Mo __ . HMaterials __:%gﬁﬂﬂggg_____-___,__ e
Grouted: Yes X No  Materials _Qedent Besromsre
Backfilled: Yes No X Materials

Geal Dgi«:Z]Sail Log Available: ; yes X No ___

Field Permeahility Tests Available: - Yes No . Type . __ ...

Static Level: TOC Depth _l2.72 Date Hf_QQ”__TBE:L

Depth Elev. Thick-
Formations -Passed Through Fram To From To ness

T | Sl 5226 4
S Usir 1Y U\wams) 225 5226 504 18S

YT G - SO =SS % N Mol I A A Y-\

Remarks:

e FROR S0 eV (fnuu@ SiLT L)_ur\é IMPROVED BY_PLALING. GRAVEL @ELOW. .. ...
e e WBELL POINT. - T e e e e e e e o 4 et e 2 e e e 212 S 2 2+t o e 2t e ot et o e e aa
___H._..H____Gﬂgg[gog;ﬂrrn_ D umﬂr ;asgvfﬂr OQGK e s et ot b+ e e ot e et e o e e 21 o et o 1 e e

(Qttach !-E | Constr‘uctinn_ékétcﬂ}

Engineer/Inspector: M?QZ}OQWM, Date: //I(gé’



HARZA ENGINEERING COMPANY _ Page _ _ E
T2
CONSTRUCTION SKETCH
PROJECT: Fhase C, Tippecanoe Laboratories E
kecd humper] MW-0 = T183=
COORDINATES:  North _ 20418 ELEVATIONS: Ground 526k E
East 02+15 T.0.C. _528.67._

»

>
Sureace ProTECTAR w/
CAP AND LOCK, E
Sroos J——7T0o¢ Ei. 52867 ]
DWTH(FT-') ' )/E 522 CAsine Cap
t# fb :
O 1T T T
. fos
FILL E
c - 3 GALVANIZED STEEL CASING !
Flocoriain -
Deeavits 7 7771 |7ia Benr
_ LTS 7 Aﬁ%—m FNTOMITE SFAL
A T in E
/O o - IO:'“—;'_: _T‘TL‘_‘B:&D”\ BOI?EHOLE l
rs . P
Froooetany o 170 L
T Ly gy S E
Drmaars PR = A
g SR G5 TN PR = AR
Flooepepn 187+ Fé:-, o '
20t Drposrr::, f“.". f AN E
ro e o

25t L ",‘_ - Y - GravEL PACK
I." N ! R '.J-: —:!\" "

T IR R ¢ 3, /0 3L0T STAINLESS STEEL

| ‘ ' © SCREEHN

Unit .

a0k Nrt\\ @0__ |

(Tiee CLrvEY) CAVE, WonE
More " )
DEVELOPED. Witk SuBmeessece Pump at Seem (Per TSC 186

Mor 10 Seate

Date: tL[Eié

Engineer/Inspectors:
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HARZA ENGINEERING COMPANY

~ SOIL BORING

LOG

Project Name ELC - PHAQEC

T/833

Sheet . ¢ of _X

Project Mumber _1685 - Rwee EL~5EIT +5 7 £u50f- 11’ NoMAW-P-{Seed P4
Eifend . ELC WATER LeveL [ od V4 2 [9.76 |  |Losatiod . 8 Wee FP-14
Contractor T3¢ TIME During | pereq D.&’f:::f’ Codrdina;!es: N g};;% i
Drilling Method HS uPruc #Reyeer o DATE 1122 | tijag ‘125/96 - E S
7-# i MA Ground Elevation 512.4
Hole Size - Sample Hammar: Weight Total Depth qFL
Driller —GLENN_ - . Drop_ NA Date Started ._Y22/85 5527
Logged by AR e . Sampler Dimensions NA Date Completed /2295 ~
#l5 | 51 e s 2 [ {_< o NOTES
gle |3} S|s62 |8 18 |58 IL DESCRIPTION- AND
£ 32{ PR ;E Y ] 28 FIELD TESTS
c |2y a}l 2 —=lesieT| g eE ‘
Blg™ § £ 12588 'gé % “1'E8| Surface Conditions: FLoco e Lo seupse ponp; Weeos 1 keeos
o3 &1 °5 | |8 {°G -
s
Y S S See FP-14 Loc ror Soi Desceierions -
| No Sampriné i i
5 - -
10 1 _
J- -
15 1 :
4 Hoce HELD oPEN
™ -0 8y Keverr
20 - - Fi €1 AFTER PULLING.AUGERS,
EOE) 19 L_(Sﬂ_uo i LERD AUGER.)

Puse weed easicy
e -IE .

T ArtEsiAn Fuw -

-~ Revert From HOCE,

—_—r—

7 oByELOPS UPCH FLUBHMK

3"@ Po:m . 18-!3'
Cave * 19-14’ |
Craver Fher . 14-8
Seal . 8-5'
Erevarion 10C% 51445

TWee
Dara

[

—_—

1 tHoce crouteo
| Acove sent.




SOIL BORING

Project Name__ELC™ PHASE C

LOG

oheet o X%

profece Fmper 684 Rew Ecrii7 s T2y’ Bomnd no. _FP-JA seclH-p
' ELC Lever | -2 (720 ] 9.7 |  Locatiod 100°N TousBm 350°€ Ase.for
Contractor - TG TIME Do | Arrer | et Cool‘dinates. N 231 *
Brilling Method__HS w[Pevg DATE {22 | zq |Neoldo 05131
Hole Size _7" _ Sample Hammer: Weight 1'40“ Ground E!evation /gl:?j'T
Drilier Geenn _ Drop 20" Total Depth e
Lo RLJ : Date Started ”}_?]85 cant
gged by . Sampler Dimensions LT Date Completed ///22/85’
#lE {s! & gl E £ l=t NOTES
L1802 S sl EalialE4lBS SOIL DESCRIPTION® T AND
= QE [} Q'g 8? (a] ? !
slegla 5 |ef| B2 llen oL . FIELD TESTS
g|g § AEHES £E(5 |53/ Surfece Conditions:. 0o stvose pond Ftock) DENSE WECOMREEDS,
= P 3 1°?ls |2 |8 |°6 '
- [Fied
| ] e
SerFr BQOUWS*! GRAY SH_TY CLA\/ Vv Morsr" ]
32 2. Litree P —+ : -
= A mre AWPS 2 SEAMS —T—MGOEEHTE oeeay
" t— B AT a
S15 |si(ssl( lirl—lot L VEGETF SO'N cOoR.
sk 2\ T~ -1
- s it
(a1t 19 Loose Gray Ciavey SILT 1 "Carurares ’
10i/0 [ s2]ss (2\ 18" 140 — |M Litree Fy Samo '
7 I’ O -—S? 15 SAMmPLE 6F ]
RALE URGANIL _|_Biow-ue MATERIAL 1
HS amnpws, Nore nm_
f3"}l 2 LOOSE Gen\/ TORLH(.K MD CR& SAND ano | Fo’t’;lg:;lc:'zea’nuawo '
(] ] -
T3 - 4 S Gra,qucg (VRRJQGLE coLoR, Suseaauor@ S
$3 155 vijartl — 18
15 1 b ’8_ M 3P AND FN MD QAND LAYEES __J \;JH:.'NOPLLG ;IAS&C
. . P lE0 o uJUP
Trace Orcanie (mnru) A s 1o - 107 S4FamHS.-
ighisg | Ssi~ |- (& ]~ |5°P 4-Wiaae rosamtie, -
: 4 lUvasce o acvamce
EoB -18% " - Avers. §

20

Hote cecenmsen.
—f
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T1833

HARZA ENGINEERING COMPANY

IBDRING,INELLJ COMPLETION REPORT

-

——m e

Pate Installed/Completeds m~_{ﬂ§&;ﬂ8§i~~
Contractor: —— _T_S_ Q_H___HMW_W_M_____

General o Fecoean

Coordinates: North __20+31
East __05:23

Top Elevations: Ground __&{2_;‘}____,__ T.0.C.z w-_s_’_,“,,-ﬂ.i,ﬁ
Poringd 4984  weir: _49% . seal: 504:507

Bottom Elevations:

Drilling Method: _Houow Stem wlewwe

3

Prilled Diameter: _____H._.:/_'_.H._.mm-._,q_-
Drilling Fluid: __ 'Revesr ™

Drilled Depth: L A

Cased/Screened: Yes X Mo

i ¥
Casing Type __ GaevanizeQ steet . Diam. __ 3 From /3 __ To ?.fsjque-
: oG To o487

IG

Screen Type _  /0sHol. sraimeEss o7Eer_ Diam. | 37 Fram

Other Materials Installed (Type, Slze, Depth) =
.5 FT__30RFACE PROTECTIVE CASING, b square_sTreEC. . TR 211 SSETIN.GROUT,

Gravel Facked: Yes X Nea Materials _:BE_B___Q_@&QE_(_._ L R
Grouted: Yes X No Materials _‘Q_gf_m_gm:;&gumm_{r - Pea GRﬂue [
Backfilled: Yes X No __  Materials ._.HCL‘-IHE.,MQ..@%M&.}_@r:.t.o_... e

Dil Log Available: Yesg x_ No
N Type

Field Parmeahility Tests Available: Yes o SO —
Static Level: TOC ' Depth .76 Date | /20 /'8L

Depth Elev. Thick-

Formations Passed Thraugh From ToO

O 19 514 4984 209"

_Unir 1V (Au.uwr%s >

ot e et — e e et e gty mm wmy Rms e e im kg = s M e o S e = e

Remarks:
e _.501L WAS. sﬁmec.gg_e\/__aowcmu;_,a E oe MW-P ExeeasivE . Blowup o HS anscius, .

L PRTERIAN, FLow _STARTED. OURING WELL INSTALLATION, AND.WAS. Ta TP, OF  Castns (2 veon..
tompernion. KiuER CLEVATION RiSNG. AT_~52Q_0usinG IMITPUATION .

T éﬁttach - Constructl Dn. éket&hg I

{
Engineer/Inspector: _?cz Lo Date: } /Séx




HARZA ENGINEERING COMPANY Page __

. Th923
CONSTRUCTION SKETCH
PKROJECT: Phase C, Tippecance Laboratories
fecd humeer]. MW-P._ = T 18332
COORDINATES:  Narth _ 2131 ELEVATIONS: Ground 5124 !
East 05+23 T.0.C. _Xi4.45 _ .

'

Surrace PROTECTOR w/

/_ CAP AND LocK.

GrouwD y To¢ Fi.514.45

SurrAcE y - .7
DEPTH(FT) ——— Casive Cap ’
D - Fr. 5124 .
[~— r f :
-] CEMPNT BENTONITE - SAND GROUT H
FLooppLam < 3 GALVANIZED STEEL CASING :
c Derposite ‘ !
'y //;"“,'——BFNTO tITE SEAL
A - g
£ r__, v a“
A / /"|-<——— 82 pin BoreHoLE !

— GRAVEL PALK

3/0 sroT sTawLess STEEL
SCREEN

0 ' | \ CAVE}SANQ

Aore "

DEVELOPFD WiTH 3SUBMERS/GLE PUMP

Mor To Seate

Engineer/Inspector: _#Eoi { L S Date: ,m_!_/__ﬁé:__,_._,.




HARZA ENGINEERING COMPANY

SOIL BORINGE LOG

Project Name __E LC. Puaase C

Sheet _I__of i

T183¢
Borind No. —FP-1-{MW-)-

Project [Numbed 1684 Rwer FL.517 -}’ Ec&lotT’
: ELL WATEH LevEL] —3,_-52’ 5 145.50] Locatiod 100N TouParn, 120'E Ace.f.
Contractor Tse TIME Dorme | A evee | oje? | Coordinates: N 2122
Drilling Method __HS w/Piut DATE Wt 1M {21 |feolks £ 03:;)7?7
i H Ground Efevation .. 201
Eo-]!‘: Size GLZN,{ Sample Hammer: Weight i;‘;y Total Depth e s.‘_
o B Drop Date Started I1[21]65 €518
Logged by LJ - meocw Sampler Dimensions Spr Date Completed It [2! [Sﬁ-
o
5 e c 18 - } NOTES
E el S Blsfl 2z, 848 58 SOIL DESCRIPTION® AND
A R R R E L FIELD TESTS
= %:ﬁ' a E §--. o d‘é"&- cuE ‘glg IE
a|g™ E| &85 2E 5| g T8/ Surface Conditions: Biruen 8ERUEEN SLULE PONOS, WIFEDS,
g |31 alP=l8 12 | |25
- Fieg
e _L_IFILL ; Beown Sano 1Graver o ]
wiCeay BinoER o Mast .
3/ ; | Seoics HAVE SRoNG- }
— | gm’ VEG. SOOR, -
185 (s |ss!li (813~ 1~ RAED wATERE ™ .g'
SOFr GRHY Sawy CLAV T ]
Lirree Oreanie 4 iavees __:“MQJSTk ]
872 ? —ﬁeaee T ern,e FN SAHD 1 sEAMS J_,MODEMTE DECAY _
- ] | veGemaTIon cocR,
o110 1520ss 1 2 g el - Jot L i
1 ] =]
13h ! SDFT GRRY Si LTy CLAV —+— MC””T -
- , Trace Oreanie wlmarL +SueHr peeay -
- —f— OCR. ]
(5115 1535512 148" { — lot Lirree Fu. Sano dseams _HL—VE'&EW’*GN c
Soer Gray Fu Sanoy Sicry CLAY T "Morsr * ]
I6% ! Tenee Oraanic winaee “Suenr peeny
- { ]T"Vsc,emrmav 0008 ]
20120154 |55 11 1&g | = fot 1 i
‘ —"—v —22‘1'}!?;33; :‘:::::w -
RIVER LEVEL
2% {3} Loose GRHY MD T0 CRS SANO 7] "C co" ]
- T~ SATURATE =
Y3 %) Trace Su.r ro Fu SANO +q N
33 i GHT Sct
258 (814 18 S Coﬁressre MATERIAL sweouuoe.o,vmemaneaawe 5:1_ sow PH& aer T
-U
Thus 2R STRING AND SANO |
281/1 [ "LFﬂlbi o, S5 o crsARASS
A -
: 1 L "SaTu "
A RATED -
30130 56 |ss |- |re"[ier [~ [se Same
. ; Sb, bRWVEN T0 ?‘iﬁ OMLY T
EOB '30 —~-T0 A\JCto COERSAMPLING. ]
T Coweer water - :1
- T sameees FPI’Z,&B‘
3 Wee Pr. - 22k ?7/2 “TIWELL .
Cave 24 - 80 1 DATA |
Cravec 'P,qm . 24 o1 1 4
- A 4
Sear © 21-18" N Thoce ororeo nocse
Feevarnon TOC . 520.2] sEAL . N
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HARZA ENBINEERING COMPANY Page | __

. BORINGIWELL COMPLETION REPORT
FROJECT: Fhase C., Tippecanoge Laboratories

BORINGIwELY No: MW-N (FP-i2) — T84

Date Installed/Completed: i _2]___!,_&5__“

Contractaor: TSC e et e

General ____.Ea._cgp_?gas_rx_,.ﬂ_.___m._.,w,____ﬁ___-_m_,_-__.._-.._

Coordinates: North 21422

East __03-0%

Bottom Elevations: 4871 ell _490.21  sea1: 500-503

Drilling Method: HOLLOngEM w} PLue.

Top Elevations: Ground _HSJZ:ZMHM T.0.C.: _ 520 2!

Drilled Diameter: ) 7_ — ——
Drilled Depth: B0 Drilling Fluid: 'Reveer” oveme weee

INSTALLATIGN oNLY

Cased/Screened: ves X No __

Casing Type .ﬁ_Grﬁgi@wérf_ﬂz,_5_"_51—?_':_____”_ Piam. 3" Fram -22.5  To 25snecus
Screen Type _ [0-Stol sTamtgss sTe€gc  Diam. _ 3"  From -215_ _ To -225'

Other Materials Installed (Type, Size, Depth):
5‘ FT._SurFalE_FPRoTEQTIVE. LASING b LBOUARE 3TEEL _TO - 2 LBET M GROUT . e

Gravel Facked: Yes X No Méterials _Pea Qraver
Grouted: Yes X No = Materials _Cemenr-Bentowire . . . ...

Backfilled: Yes X No Materials _Cﬂgg_'}._____"____ e

Smil Log Available: Yes X Mo _

Field Permeabhility Tests Available: Yes No _ . Type O S
Static Level: TOC Depth 5:50 _ Date | 7 20/86

Pepth Elev. Thick-—

Formations Passed Through From To From Ta
FlLL SN « SN N1 i Ny S -1
A1

L Une 1V (ALLWMLS) e B B0 8134 L

Remarks:
e TROUNOWATE R HAD. _SELCHT 35S VENT. 000 o e
Necieomt ser v p_menint - QARSE SBND .

 (attach Wel] Construction Sketch)

Engineer/Inspector: __?OZ A Date: J/Bé ..




HARZA ENGINEERING COMPANY

Page __

T\83y
CONSTRUCTION SKETCH
PROJECT: Fhase C, Tippecanoe Laboratories
Recd BumBer] MW-N. = T84
COORDINATES:  North _ 21422 ELEVATIONS: Ground SI1.7__
East _ 0309 ___ T.0.c. _520.20
.
SurFacE PROTECTOR w/
OAP ANO LOCK.
GroonD — 70 0.2
, SoRFACE E_ ¢ Euv. 520. I
DEPTH{FT) —— Casinve CApP
Fu.51T7
0 e |
FILL
sl _ < 3 GALVANIZED STEEL CASING
‘) Iy
10} Froooprasm bc—— 82 pia BogeHotE
Deposis .
f“‘L———CE'MFNT- BENTONITE GROUT
i5r
fo S DENTONT T SEAL
20t PR L Ry 2
o QY ey SUALE S L)
p4“_;i;_§§i£f:
sl /\‘., LN UR < . ::;? . \——— G-QAVEL PACK
c AN
,2_#"'_ ’,,’./ =t 3./0 16T sTAINLESS STEEL
) SCREEN
20k
S~ CAVE SAND
Note
T30 186

DEVELOPED WiTH SUBMERS/GLE PuMP AT Seem (P

NoT To Scate

Engineer/Inspectar: w___:/_g;;i_ Ak

Date: _f.li&él.“__,,.ﬂ



HARZA ENGINEERING Cumram

SOIL BORING

LOG

Project Nam're ELC 'JJHBSE C,

Project Numped 1684 . Borind No, —MW=YZ7837
' ELC WaTeA LeveL | £2° | G258 164.57]  Locatiod Neae West Acen Seur Rig-V.
Contractor T3C Time Ovawe | Arvee [Veiec Coordinates: N D4+73
Drilling Method HS w[o pLUCr Romﬁdm gey DATE 12417 @117 V’«‘Jt-‘[éb ‘ E “22234;5 - .
Hole Size 7" Qeameow 8” ~ Sample Hammer: Weight ;40=: 2:::{% :::;atson o
Drilter JE&R" Drop o _ Date Started Eﬂﬁlﬁ%
Logged by RLd .. e Sampler Dimensions - SPT _ Date Complated .Jﬂ.[ﬁ_é;.g
EIE | 5|8 5 2 f= lss SOIL DESCRIPTION NS -
Bl SlsflZ |2 (8. 158 : AND
£} f; o gg o458 adlod FIELD TESTS
2 E5 E| gles &Ll SE).5 ={EG| Surface Conditions: QLo pasTuREe ~GRASSES, .
Sig | #{a("°5 |2 |8 |58
|
— o] Browns Samoy Ceayey TOPSOIL L ey M .
- -.,é_j_z.__ o :i CRY IVioysT
- _|SIA 14 _
55 (sl |Ss i Hg" Y Dense Brown Fu-Ces SAND avo A Morsr
i‘: Sm GRAVEL , SUBROUNDED T
, Conrser or vmmote ¢cLOR -
8_12 9
o selss o ateT —tee| Dense Brown MoroCes SAND  4-"Maisr
Teace Graveds, SusrounoED T
Conrscr oF VARIABLE COWR :t
13% I5 ' ' 4
- 221 _ ~+ "Morsr !
15 ‘L SP
= e B Same “TEno orwLING J2fit
" start orituNe 121
18/s 24 VER\! Denise Brown Mo-Ces SAND T
) 40 T Sm GRAUE;'L’ suaeounoeo | “Most !
2070 [ [SS [43 i@ [12" |~ I3 Licree Cravers ano Cosare -
Conrsee o VARIAGLE cocol, T
2% of | f A
- Bt |l o Coaote ar-24 R
25125 |95 1SS +-
-t
26% 3] L
‘ 42 Le G -29’ —+
30 SO é&_ <s 4? }8“ 3,: RAVEL AT 2“ T
Dense Brown Mo roCes SANDsusemoen | “Morst ¥
— g Trace Graver +
85(35 157 [ssl2a (8| | s Conrser oF varinae eotoq T
-+
354 27 ‘
- 42 A ¥
40 |40 [sg [ss (a7 118 12"~ [sp T Morsr
adu'r | o
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HARZA ENGINEERING COMPANY Page _

-

837

BORINGJWELL] COMPLETION REPORT

FROJECT: Phase £, Tippecanoe Laboratoriss

BORING no: Mw-Y = 1183y

Date Installed/Completed: A2 717 288

Contractor:

. Beneral acation

Coordinates:

Top Elevations:
Bottom Elevations:

Drilled Diameter:
Drilled Depth:

Cased/Screened:

HBEI'»EEEH_MEJNRB&E_ﬂ_'\s'il-w._é,t.&l@hb_&z__m__.._-

North __ 04473
East _ —20¢46

Ground _ (06.6 T.0.0C.¢ _qé;Qaiaé

Poringd 5% 6 _ Pell __538.86 . Seal: 552-554
i I HorcowSrem wh piue.

_ 1 geamvep 10 8. Drilling Method: _Reracyeeaw . .

o 10 Drilling Fluid: “Reveer” ourinG eEam._ .

Yes X, No

o i
Casing Type _ Gawanrzeo srest Diam. __3 From __6% _ To Zslex

Screen Type

I0-steT STAVLESS 376 Diam. 37 From __LB' _ To _63 .

Other Materials Installed (Type, Size, Depth):

ir

{
1 1 '3
-3 FU_SUREACE PROTECTIVE QASING., k. sQuare sTEELT. 207 _sex i Quik-coere’

Gravel Facked:
Grouted:
Backfilled:

Yes X No Materials Mgkagmmgggm_“”H%H_wahﬁ"4ﬂ

Yes X = No _ Materials _CemeMr-@EMTOMITE
Yes ¥ No Materials _Sawecave . _.__

Soil lLog Available: Yes ){‘ Mo

Field Permeability Tests Available: Yes __ No = Type _____.__

Static Water] lLevel:

Depth 457 pate 1 7 20786

Depth Elev. Thick

Formations Passed Through From o From To ness

__Toeserc

A 606l 6026 A

Ul (Sanpaagaved) o AT 6b 600l . 506 . 2.

Unir (- C e - ecavey) S~ S /o YY" WA AN 2

Remarksg:

M“m_mmmll@wﬂgauﬂﬂﬁ&“ﬂﬁQmﬁuﬁHI~j£mMENIMQDQ@hM_mwn"m_mm”_m“__ﬂmwmmm___w“w

Engineer/Inspector:

 (Attach Well Construction Sketch)




IARZA ENGINEERING COMPANY _ , Page

| T33Nn
CONSTRUCTION SKETCH \
PROJECT: Fhase C, Tippecanoe Laboratories
werd Rumeerd _Mw:y = TERT
COORDINATES:  North __ 04473 _ ELEVATIONS: Ground _ 60b.b
East __-20t45 : T.0.C. __608.86.
.
SurFacs PROTECTOR w/
CAP AND LOCK
e [——70¢ £t L0880
DEPTH(FT,) #“m Casive Cap
TopsaiL j o Tl —-—i-—'(ﬂ"‘—"QmK-cnefw'”
o r < 3 CALVANIZED <
Unir T LVANJZED STEEL CASING
20 t+
82 pin BoreHotE
20t
(a-t—— CemENT - BENTONITE GROUT
40 +
50 - Ll
gg—— i BFN‘.‘OH!TI"’ SEAL
6o+ S N — GRAVEL PACK
] I B =— . .
Sy v I — 3,/0 $LOT STAINLESS STEEL
O Unir T (CU‘:‘!F*/) 70 \ SCREEN
— CAVE | SN
More © DEVELOPED BY BAWLING (prr T3C I/@@)
Nor TO Sente _ E
. {
Engineer/lnspector: _._,HyEai# (ow 27720 R Date: ____’[8,6____,-._.-.,-



HARZA ENGINEERING COMPANY Sheet _2_ of =

B SOIL BORING LOG .
Project Name ELC*PHHSE C
5 Project Rumbed “084 ) . h.cu:md No. MW' gS
ELC WATEA LeveL | L3 |-L3’ 16540] [Locatiod & Soe BH-S
Contractor T&C TIME Dorine |Arrer Puieen Coordinates: N -?g:zc?
E Drifting Method S w o prug Komey DATE s vz Plaofs, £
7' R g “IRevERT . I 401:& _ Ground Elevation L10.Q
Hole Size ‘ EAMED T Sample Hammer: Weight - Total Depth 90 FT (See MN-S 1S4)
g Driller .JERR‘/ Drop .8 Date Started 12/3/85 Cuoupy CooL
g Logged by Rty . - Sampler Dimensions SPT Date Completed 2[0S
215 | 5|2 e |2 15 | ¢ NOTES
18 13| Slg$lz_|2./8 1388 SO!IL DESCRIPTION® AND
108 5% [2L|5F|305 4R FIELD TESTS
gl2gl | g |55 eE|E el pEles ”
a g § g- %.‘:’: .= -g;:, i R 2 Surface Condltions:TAMk' PAD
S a1 %3 |s 3 2o
‘ g il FIELD
i :
- 50 +
o ~ ’ 1 . e
§ 2 . 0—5372 See Sou_ Boewcr Loe— MW-S +
! 535 3/! 4.
- A0 e
2 GP' b N ¢
55 s5 [siilsst - lig“tgii - [0 G’RRUEL‘COBBLE~B&JLOER Lavee __MG!Sj ro DRy
SOME ch’owu MO'CQS SAMO A
COHRSEQ I.IMESTDNE ol GRANHE ANGULAR PES ,_Eﬂgusra pejar_wo
58% i3 OTHER SUBROUNDED ) | FroM - 56 .
- 50 Dense Prewn Mo-Ces SAND €
e0leo f)2 Ios |~ (279" - [P Lirree Graved : 4
LeBANGLLAR To SUBROUNDED ' .
!
- Connsen eF VARIBBLE oLk 4 -3
A 13 \
- 22 . M gAND __u 1]
T - RS T CO
5165 |13 |55 [ 261813 | — | 5P Dewse Geay C 0 / T Saroear
LHTLE SM T MD GRAVELJ _H__Su{,.}-t\' BOLVENT COCRS
SUBRaeNDED 10 Rockoeo ('PeBaes’) |
Lih 17 Trace FinEs L
- 26 OC(‘.A?}(ONRL COB@LE . --"“SF\TURRTE'O"
70 [70 {14 [ss l(s) je" 113} = Ise ' 1 Meperare scvent
. <« aDoR>
: DAME, T S14, sarpicr ccsrFiLee
135 45 _ — _:THQGUC-H 2! qow up HS.
75 . S _1"‘ — v Dewnse Gray Cas SAND awoSw @RAVEL——;.S o
r' 5115 0L MHTERML'HRS BRewn TAINT, - SATURATED
Mestiy 3cBReONOED TwReGNOED | Momi)‘gfg SOLVENT
T 5 Teace Fines T
- Gy ] Ocensionar Ceoole ., T +garugateo’
golfo e tss | — Ll = 1P ) | Mopeeare socveny
: SHME CooR.




HARZA ENGINEERING COMPANY Sheet 5. of <

SOIL BORING LOG

Project Nama_ELC- Purse € _

profes Blunt b Ford v, MUl-Sd = T18735
ELC Wated cever | e MW-3s[6509]  [Locatiod 8 Wer MW-Ss
Contractor. T-SC— TIME - - sf&'?:’i Coordinates: N O5+44 _

- ~ |thofet : g_ ~ie+78

Drilling Method 4. Roraey 8 Rewey wfRevee  DATE

He " -+ Ground Elevation ©0%.9
Hole Size 3" geameo 0 8 — Sample Hammer: Weight MO" Total Depth CISFr(SEE Mi-S2Ss)
Drilfer Jeeey Drop 20 Date Started 12/10{85 Oufrerst, Raw
Logged by RLJ = Sampler Dimensions ser Date Completed f2[i0f85”
NOTES -
SOIL DESCRIPTION: AND
FfELD TESTS

{ft/m
Sample No,

(ft/em

Unified Soi!

Blows per
(infem)
| engthRecovered|
7 {in/omd
Casing Depth

6 in/teem

Length Driven

Surface Conditions; TaNK PAD

Depth (ft/m}
Sample Depth
Sampler Type
5 Classification

in]
™

0-90" See Soi Borine Locs M-S 1S L

. ~DriLtes nove
Very Dense Gray Fu Sanoy SILT L oenume owmne ar
93 ol | QUD

_ —_ S— DATURATE
- |lsnA 71 J \/ER\/ {ousH GRH\/ glLT‘/ CLA\/
25195 13198 35132 [1g"[18" | &' [ €L

90

£

N

8 E N e W S W -
-

Trace Sanos TiLL "Morst ¥
EoB -95° +

3" Wew Point: 83-78° . :@
Cave: 95-78° D
Gravec Pacic - 78-73 T
Seact 78-71 T
Erevaron TOC . 610771 41 ficwerfuc}fgt;rteo




HARZA ENGINEERING COMPANY Sheet 4 of 5.

SOIL BORING LOG

TgREs
Project Name _ELC- Priase C
Project I;u;;é; | ’é’84 : Boring No. M\l‘/’gs
~rtant WATEA LEVEL, i
atractor TIME Coordinates: N
Drilling Method OATE ,
Ground Elevation
Hole Size — Sample Hammer: Weight Total Depth
Driller - Drop .. Date Started
Logged by < Sampler Dimensions Date Completed
15 | 5| g e 1% 1= |_. . NOTES
Eie 18| Ss§l2 |E,]8 |58 SOIL DESCRIPTION: AND
I I Al L AT St B8 FIELD TESTS
c e8] al| & |82 2D 2E —
a1 5 2 0_01.5 BE -E'E, s “éﬁ Surface Conditions:
A 3 - |3 FIEwD
837 rg i -
- 2 [e L Dense Gray Sicry Fu SAND - DATURATED '-
- 34 e i @ + Moperate scwvent -
¥ » —
B5185 151785 144 {18113 S 4 600R, _
4, — |
80% Wi 4 Saweareo -
- 24 £ Same 4 Meozeare socvent
90190 |sig | 5142 | 18" (1" | = |sM ocR. |

B AoomoNﬂy HS AUGE{e:
NoT AvAILABLE

See Scu_ Berine Loe MW-Sd _

:__GJ te/mf&S, FiLL
OPEN HoLE (TO -5%")

[ wii Reveer. Ream |
Twith 8 Berary ro 6377 -

ont ji)os,
3"Wer Powr . 68 63 - e ]
Cave * 90-59° T TDATA j
Craver Pacw: 89-56 ’ L ]
Sealt 56-54" :HOLE S .
ELEUﬂTlON’ TOC - Ll2.12 ' :: ABouE sEnl. ]




HARZA ENGINEERING COMPANY Page _ .

T1828

. BORINGAWELL] COMPLETION REPORT
FROJECT: Fhase C, Tippecanoe Laboratories

Boringfwer no:  MW-8s - TW¥33s

. . Fs
Date Installed/Campleted: 2/ 11+ 85
Contractor: ISC- L e e
General SW Fiero, wirnm Ma it Poant_eeopeery.

Caordinates: North ______Q§i44_ :
East __~12%69 __

Top Elevations: Ground _&10.0 T.0.C.: ___GIQ_LZ_
Bottom Elevations: _ 520 D ' ell __5‘1‘2{2% Seal: 5_5_4__55:2___H

Hewow Srem whb pooe.

Drilled Diameter: u____l‘rgggmgg_gguﬁip_ Drilling Method: _RKewmeygream .
Drilled Depth: I (Y . Drilling Fluid: _"Revert ouene geam ..

Cased/Screened: Yes X No

i .J
Casing Type . (acvaneeo stesc ___ Diam. _ 3 _ From .- 65 To 2srexve
Screen Type . I0-stoT stAmiess siefe._ Diam. _ 3" From -68 _ To -63°

Other Materials Installed (Type, Sl"E‘, Depthl:
BET Sugence. EROTECTIVE. CASING, b/ SQUARE JTFEL TO 22h seran Quecorexs”

Gravel Packed: Yes X No Materials PFAGRAVEC o
Grouted: Yes X No . Materials _CEMENT~GENIONTE ... _.__

Backfilled: Yes X No Materials Mv@_@y_g_pf\_vg_____m__w”__u__,___,___,*,A .

Gealogic/S0il Log Available: Yes X No __

Field Permeahility Tests fAvailable: Yes _ Na _A Type
Static Level: TOC Depth 6542 Date _| /. 20786 _

Forn MW-S Locarron Depth Elev. Thick-
Formations Passed Through From To From =

P O 2 Gl00 6030 T

7 g2’ 6030 . _528.0 _ TS5

~ Unr {{ Bano t graveL T B8R onO 58,0
S_EB(:ULDER ' ~55 8545 ~555.0.

ORI (T SN L B20 T ST 5280 515 (25
N T ¢ e . 7 - M S 1 - Sy - S S

Remarks:

..._--_.__MNEJ S was. DRILLEQ_AND 3AMPLEO 5 hlcF MW:-3Ss [ Twenty: Five o0& Hoceow-srem avcer.
_WAD SHEARED. AND. Lf_FI AL BB D T o et i e e s e
__MW-35s ceuien_To. ':iO Ne_store _HS Avm.a&u:aﬂ_“_..,_..___,_,___" i

_See. MW D e e e e e
(Attach - Constructlnn “Sketch)

Engineer/Inspector:




HARZA ENGINEERING COMPANY _ Page __

T1833
CONSTRUCTION SKETCH
PROJECT: Phase C. Tippecanoe Laboratories
Lect] Rumser? _MW-3g = TTI83%s
COORDINATES:  Narth 544 ELEVATIONS: Ground _610.0__
East _-12ve9 T-0.C. _6l2.2
.
 Surrace PROTECTOR W/
. / AP AND LOCK.
- Sﬁﬁ_‘;ﬁéﬁ_ . T0C Fi.bi2.12
DEPTH(FT.) / —/ﬂ’ CAasive Cap
_ 60D Tha
o7~ L ook -ceere”
Fiow
— i
101 < 3 GALVANIZED STEEL CASING
Unr T
20 + .
}ﬂ—' 8% pia BoreHolE
30+
t-t—— CEMENT - BENTONITE GROUT
A0 1
5O T !
{‘.‘4 —_ - KR
| T [Ea— Bewrerr sin
w4 gy — -] GraveL PACK
CRRY LI S
== 37/0 sroT sTAanLESS STEEL
L =l - SCQEE&/
01 ] PLue
4=t CAVE SAND
8O L. -/ i .
Unir D {sanny) .
? 90'~—*
NC)TE: ‘DE\!eLcApEO B3y BAILING (PERTSC l/'B(o)
Mor To Seare

Engineer/Inspector: ,,____ﬂj?_o_i}ﬁ&@ﬂ?z_m___,_W_ Date: _,_[/Sé__,_____,_,_,



HARZA ENGINEERING COMPANY Page __ .

T1€ 38

IBGRING,MELLI CDNPLETIDN REFPORT

-

BORINGIWELL NO: MW-Sd = Tig%‘gg\

Date Installed/Completed: _1_2__ ;’__@__.f__a_s__n_
Contractor: . Tig
General _SW Fieco, wirn Mam Peant_proceery_

Coordinates: North __HFOH&‘_*:_A,ZI -
' East __ -[2+78 _

Tep Elevations: Ground m_ijf}._ﬁ____ T.0.C.: %!OLO_';Z!“_

Bottom Elevations: [ ad 5149 el1 _RpRTe Seal: 537-535

Drilled Diameter: __ 4 peameom 8~ Drilling Method: "Romfaj o
Drilled Depth: L ehyr o Drilling Fluid: __"Reveer’

Cased/Screened: Yes X No _

Casing Type _'__G;ﬁ_t__\mﬁl_“_g__ep___S__Tg:j_.f:j_.{:_,____m Di am. __mfgf_*__ From 78 To 2 STlce(uP
Screen Type . J0-stol 3TpiNeEss srFec Diam. _ 3 From -89 To 76 _

Other Materials Installed (Type, SJ;ZE.'., Depth):
SF}’ . _SURFACE PRATECTIVE CASING, (g_muﬁrec SIEEL _TQ. - 2/2 _SET /N ng crzere e

J

Gravel Facked: Yes _}C No Materials _E&ﬂ,;}gﬁ,,\zg(‘“_m_”_ e
Grouted: Yes X No Materials _Q_{-;MEM;(_ S BENTOMITE o oo
Backfilled: Yes X No Materials SawocaveE

Sc:il Log Available: Yes X, No '

Field Permeability Tests Available: Yes Nog = Type __ .. _

Static Level: TOC Depth _6509 Date _|_/: 20 . 8‘? ......

For MW-S wecation . Depth Elev. Thick-—
Formations Passed Through From To From To ness

o 7 LlI0.0 G030 7

kel s 8 T 0.0

_Unitt (Savo_2ogavel) . . 782 603.0 5280 .
T (Bowoer L ITS0.5T T wss U TSSAST ©5550 ~46j
el ({M woy)) B2 945 8%O_ _bS5s . 188

TTUnir IV (T eoaved) . TTTTTTTT a8 T 98 T RISs  TEIs o 35

Remarks:

_.-_._.___$cc M-S e,

_MW%&:I wAs. orinLen B W ek M\LLSS N

””(EE t ;iEF{ '-m'“ﬁéﬁ struction Sketch)

. f
Engineer/Inspector: mgi%%' Date: 1/86
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RZA ENGINEERING COMPANY Page _
. Ti838
CONSTRUCTION SKETCH
PROJECT: Phase C, Tippecanoe Laboratories
kerd Roureerd MW-Sd_= T 428
COORDINATES:  Narth __ 05+44 ELEVATIONS: Ground 6099
East __~12+78 T.0.C. _JO-T1_
-
Surrace PROTECTOR w/
) CAP AND LOCK.
sﬁﬁ?ﬁ? - 7o £1.610.7
DEPTH(FT.) ' i‘%“‘*———— Casinve Cap
Fr. 09941 &
O T & Qb a . i 1] - 3
: Fioe 2l 1 " Quikerrve
10 ¢ . '
. } <— 3 GALVANIZED STEFL CASING
20; Uit 1
30% k«—— 82 Dia BogrenotE
A0+ (bt CEMENT - BENTONITE GROUT
mh
60
— BFNT'(;UI‘."{-"- ngL
70 + ~TA0 NN B — GRAVEL PACK
731 — ,_,:___‘ .-:_..r,
i 78— ﬁ_#: et 3,/0 sLoT STAINLESS STEEL
Qo [’ = SCREEN
e L PR N —-—4-83'\—'?_ ‘.-;__ : 0] .
g0t Ui T¥ {gany) Lﬁw"'@Fme\/E, SILTY SARD 4 SAND
T - gt 4“'* SE O
/00 Unrll (Cmvrv) L oin. Borrsiocs
Note *
DEVELOPED wiTH SuBMERS/6LE PumP At Boem (per TSC l/‘Bfo)
Mot To Sente

Engineer/Inspector: -‘W'*-‘-'EQZWM"—MM-—““ Date: #41/186 .




Date:

Ol BN LB BK 4R O = & &

i
3

Logged By: 2-£- b7  Checked By:

75C

Critling Contractor:

SOIL LOG

& .
[}{]EQS @mumu sn-%&m Sheet._ ! _ of o
PROJECT : ELC /972 D
T '
- - . b8 . :
L’:;canod of-i?nng ) : o D:}pth./ e No.:;'?g\fj (‘#{)
P ] ate: (& ”
S RN T s Time: /730 Feature: WSz Ea%
@ T :I : Hole Debth: 70 Coordinates: N_25/. 32
- 1 . P
1855 . 0 wew Casing Depth: 70 _ £ =2/ L% 27
aH-v oo sy - i
. . I ; \\‘{ng»- Drilling Methad (s): 2748 Aetaee Ground Elevation: 98- 2
U“Y_Qoﬁ'b Casing Elevation: __%ﬁ_ﬁ
Dat .
Startaeg:,_/:_Z"_gl_ Time: 2732 Hole/Casing Size {s): /27 #.5. 70 ST wr £ TYotal Depth: _ 78§~
cOmngfgg; )-8-87  Time: 12:00_ b'ro 7#-5‘#;/ 3 in._Frasy Tomr Bottom Elevation: _93-2. 7
Sampting Method (s): SP7T 24wt Spoon pr 2.5 Er )Mreawus
T T
e |s
g |3
'ﬁ g. g £ § E § %g -2| Sample Dimensions: A7 % Z.5  Hammer Weight/Drop: /4O0¥ _; 30w,
@ 2 L EiE 18 |e]2Bd
fa) - 8 & A
?n._. L= :,""ﬁ £E|&E 2 g% £ | surface Conditions: _74¢¢ GRaSS - Level £ ey
SE|EE Blae|PY|PolRtElE
SE|GE| 3 |Bo|IESE|0|58]|0 SOIL DESCRIPTION REMARKS
| ot |7OPkore . _ _ _ ____ _ |
-+ y ¢-5 29 | 4 Cl / 1 =3 \Sor7| ReBOISIH “GRN, CLAVEY AY/4 | Sury _|MarsT
. 3 9-7 Céﬁ,}/‘fmwoaz Sanp Yo | )
L L, [ 2a |z | 3P |31 coost, srownt, SHND med-ces. ¢ _| dr¥ )
| s L s iy Grye GRAIEL v ro /m¥F, poorty )
| = ;i_" Pmb;o,,fouﬂba‘b. . ] B
- - 4.6 ‘. Ce -
- | _ 3 a-/o 24. o -2 R . -
. !
|94 g7z : I L |Fram |90 ¢ GRAVEL. — SAME A >z
o | |4 || ? |18 | I . i -
10, e
= | 6. . .o -
- | 1013 . _ — . o T e s
L[S sl B2 | WA, Vs | Demvsg, Groww, SEND peo-ces, pommen) e
B _/_3'/; T sP|-121g w/q,w(, et 1o, Vg m., mosT g2 | ey —
n_.../S’ l_:' @ /6‘/9 24 2/ 'f" . P‘e&JfN‘J’. - — . _—— e
154
- }— f.- .‘.-.
- o . - - S e
L 7 1410 2% /8 - " .
i TP K -
20l | & Lz 27 |22 - v SOME - 1 ey
20% . —
SR S 14-32 , . - SRR
e - 3 3'9.27 24 0 - . ) e .
- .._?3'/'" /3_,9 ’. L. . s
| ool 170 ]0ad 2% |27 ] IsP | -|ass-|oevce, srownt, SAND ,pv-crs, poowey .} DrY
| 257 S gns (RADED , ROUNDED . ._
- 7-16 M —
= - // 817 24 ’3 '__ o
| (204 - .
2/ /2 Z.ﬁg 24 | 20 -




Date:

Checked By:

Logged By: Te. [eenT

Drilling Contractor:

7S¢

-nmaaumu SER‘GC{S.HL

SOIL I_BUORING LOG
ontinue _ 2

Sheet of _3

PROJECT: _ E¢C /979 D __ {BodndwNo.: 1 /855 (#g
s |» Sampling Method{s}:
< ¢ |5 |8 .
T |B : g {8 |8|x Bl g| Sampte Dimensions: . Hammer Weight/Drop: S
g 18 (2585 & |=la%l - : ' - :
. %"‘ %_ ﬂyj =ElEE :,:3 E = _.:9 Surface Conditions:
SEIEE| E |2 e|BLELRE gt -
SE|ISE! 8 5ol|SE|SE|G|S5O|E SOIL DESCRIPTION REMARKS
ZL
R i o - SHME - JDey
[ L = - -
— - /3 33'33 2 I? _'i -
33 .
|_- I~ 13-21 .. ]
sl |7 3224 |18 .
357 % -
— r_ ~24 " ~ SAME - - ,’)»EY
FAY 24118 e” . . _
~ Gonj— 2 3
}_ | e 20-37 ‘. -
g0%. ot |
— — [
- -4t Su. - pu
L L 177 Ly 2P 178 | |spp2-#5- v DENSE, BROWN, 54/'\/_") PN AL Do -J Drey
| | #5 7023 24 "} 53.5 CRS, MOST” 51368 Me.se/vr, ROUMDED —
/8 /7 F ' '
a5 - 2676 . —
LA 5 g
A o
SH S ZzZ ‘ -
.. - , l? 3+_f§ 2 !9 :2 N —
[ 8% 550 .- - SHME - W/ werense w 1ron = DRY
- o L-J’O 201, 52¢ |/ g I STAmING, -
% c_ .
u - ’
— - )5"37 ) ]
| [_3 27 [g3.qd 24 2/ el -
Vs
I 3-39 19 SP-prl . -
I I E PR 22 GP | p|53-5- V. DenSe, grown SAND  me»- c’s, £ -
| fg/‘ Ur: &3.8 62/-7\/5('/ ws v fm. %, RoewbEd Dey
= = [70-92 J. SLIGHT CEMENTRTION FROM CALLITE
= }_5 ” 23 e 5q 20|18 .0 f'/oe Yo PAN "( 7 ) ]
Y -
SE 2/-30 5.
40 Z< 28-34‘24 20 P o]
R 2 o -
’
- Hete - .
L | %5 brge| 24| /8 - a
13473 AP
— 3370 sP e s 7
o5, 265724 |/8 | 1o 8 po.0 V. DENsSE, Beouns - DRk Gat., SAND | drY
% ; 70 Jute
. 1€ ] MED (RS, £ C‘;E/‘?\/EL us 7O /u o
. = 27 Joo - / | 5- POORLY 6@90531 LI~ RMD. -" SoTURATED
B 68";_ — :'
» 179-52 .4 -
) 28 2355|127 |19 ¥ —
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IR 0 REam 00 SR Bk 0 IR e Beemy 0 uvm  Momms

Date:

Checked By:

Logged By: T¢. \fere T

~Drilling Contractor:

HESELAREAL

SOIL BORING LOG

{Continued}

Sheet 3 of _3

—

7SC

PROJECT: gLC /9/ 9 D ‘Bor]ng No.: T/E?SS @6‘)‘_.
o | Sampling Method(s}): -
a

e £ g 3 % e . , . . -
] & . £ |9 [¢i= 6|2t Sample Dimensions: Hammer Weight/Drop: /

[+3 @ o g€ Q wi's =l O

a (a 2 588 |8 [Ew E ':: - .

o2~ L |oBEESE SIBE| 2] Surface Conditions:

EE|EE| E|Z:|BS|EgsE g g

BEIRE]| 8 [Bo|IE|SElaDD|G SOIL.DESCRIPTION REMARKS
25

I /

- | P cL &é?s’?— V. STIFE, GRAY w/ BROWA STRERIS — MOIST™
L 2730 / yAY S swry CLAY, moo-wik Peasy, —

- 27 g5 24 | 20 / 7O teot! —

i
— — 331-48 -
oL 1390 |/0 (19 // -
ri Y —

B B £.O0.8 € 785 #n —

- Wit Tsrmii aTions = -

= Weee Scresns -72.8 ro=G7 85—

— — (NP5 T ~75.85ro=53 —

Sﬁvb/ g?:tﬁﬁf;‘ ro

| VOLLLAY CROUT -§8vo -3




HARZA ENVIRONMENTAL SERVICES, INC.

BORINGJWELI] COMPLETION REPORT

Project: &LC  7/92/9 D
Boringfwell No: [/855(#6)
Date: Started /-7-87 Contractor: . 7SO
Completed /=2 - 87 PUrpose: Sor £0meS /Mowrdry it
Coordinates: North A¥).32 Ground Elevation: 568 2
East ~ A 164, 27 T,.0.C. Elevation: B0 HE
Drilling Method: G Rorwry Drilied Depth: ss
Drilling FIuid: fevear yiew Freswed Bottom Elevation: S52.7
Drilled Diameter: Co~Zras.
SUMMARY BORING LOG |
Depth Elevation Thick-
Formation From To From To ness
S Ciavey ST Serv (LAY /0 3.0 £07, 2 oS 2 £.0
(oose, SAND mep-ces { GRAVEL 2.0 /A5 605, A 59¢.7 .5
Denise , SAND mep. cxs «/ caver (Genden) /IS 23.5 5947 SE8. 7 /2.0
bewse SAND. mr—crs 275~ 4.5 5y 4.7 566. 7 /8.0
V. Derse S/%/f) EN-MED [eRaDED 4/.5" 53.57 5667 55%. 7 /2.0
¥ dewse, SHAD pmep-cas ééf@ﬂ/é‘_@m:wp}_&'& s &3.5 L54.7 S44,7 /0.0
V.DESE, SHND, mep-cas a’@wyﬂ, &35 ©9.0 S4Y-7 539.2 8
V.STIEE, (LAY, pAeb-HIGH PrasT, Toues &0 7255+ 539.2 _532.7 &5
BORINGIWELL COMPLETION :
Monitoring Welli X Piezometer: __ Grouted: __ Test —
Pumping Well! ___ Other (Describe):
CONSTRUCTION
' Casing
TYPE Govmnt)2es JFtusn TOWT Type
Diameter 4 = Diameter
Depth -G2S to < 2.8 er Depth to
Screen
Type Ser tong [DSeor Gravel Pack: -755 to -SJ3
Diameter K Grout: “&T  to =3
From -72.5 To =675 Seal: b to —

Comments: X Sovd & virpse @Acrrib Fresd BOrmom o /27 Moctow Srem
SO Ao FEAr o1 7R AT el Lh, :

REMARKS
ASAD To LEAVE WELL Ly FIISHEN OVER \WSEE KErD

T E. Wherewr

Engineer/Inspector:

pa



R R R ST P TR YOS RFRY - U I LI T I W) S Y AAN o

CONSTRUCTION SKETCH

Project:

£Le

/979 D

Coordinates:

"Well Numbet:

1855 (#6) -~

North - 25’/. 3243

East

“Zlet. 2723

Elevations:

Ground G6OE. 2
T.0.C. ¢/0.46

PROTYCTOR _PIRE

“ - - B
7P OF CASING
GROUAD - - /_H
X X X o o T X :
AW _ ﬂ . ..
0. 4
KA fat B rop OF ¢roul ELEV. (oO.S"
. ! "Depr =3
%

\\\é\

X Borerore size @ IN-

Pa———

] ToP oF SermroiiTeE  pLEV:
r ' DsrPry
' | ror ox sAMD 0r ELEV. 35S

- e | NRTURAL BReKEe DEPTH TSI
AN Ch
UNIT I V. OEMSE 80,70 cas, ..

\S’?A@ #6!6?]/&& .. :... === -.‘.:.‘-".]

Uny y T V- ST085, Gy cz,c;! RAEE Pyt AR '
~ Y soavpE =] L] Borrom oF Skr SeREEN  ELEV. 535.8 .
Hore: AL DEPTHS IN Fesr; AT ' berTH “72.7.
Nors: DG Nor 7o U e o porivg ecev. 533
ScaLe, —

bepry =738

Engineer/Inspector: J.E&. Wrriet'7s




Date:

Logged By: T E-We/os 7 Checked By:

7SC

Drilling Contracter:

SOIL BORING LOG
@m@m@s&wzlm&% Sheet of _2 ‘

PROJECT: _ /2792 D £ec ' - i
i i ———— . ASrsr, 29 —
Location of Boring] Depth: - 2227 Boring No.: 1/87/(#/7)
... . W#Jﬂf‘f/_ LpER Date: /- r0-E6 H-2r-86 f
i @,37, - T - Time: JOrSw 07:30m .. Feature: SLOD PLitAE ~tUnsir
- H ﬁ_r;—\ [ ,' Hole Depth: Z55wr _3Se7 Coordinates: N__ 2, Ro05. 57
[ ‘l |3 / :l "\ - Cas“r\g Depth 20/4" 33 =T ) E 2’3- 5‘,5—
ot' '."i ; . " - - " _ . -
[— . v—”;_."‘";;'/}; e Drilling Method {3): H S /fidﬁé.{ /2 .Ground Elévation: _ S79- 7
T Trew Aerd o _ :
I “/AU” Aorely - . Casing Elevation: SRI.79 .
Date - ” : , .
Started: //-20 - B¢ Time: 823904 Hole/Casing Size {s): /2 oD, 8o, Total Depth: 35
Date o '
Completed: /7= 22-£& Time: £/ 3D 37 wiwIe JOsasd CASING Bottom Elevation: _ #&%.9 !
Sampling Method (s): A7 Z#” Fuge 27 0.8,
IR | |
c 2 2 ” ) ,
-g_ g g g 2 § §,3_8 2| Sample Dimensions: 7=$7 Bz Hammer Weight/Drop: /4% s 37
& . ) @ o p=g g
fa] 2 (e 0 [ [
%A 2_| 2100 erleFI2 92 |2 | Surface Conditions: [R1/E® biky | HCCFES ROAL = ROA) Bpse £ruee
£EIBE| B2 28R (R 8]
RE|SE| & |FelIdE|I=S 600w SOIL DESCRIPTION REMARKS
R - 0-4..5’ EILLY Lopse srown srRAVEL | pooRLy | :
- /7 Vo-re 24 24 Granen, Ao V. CRE Sara DRY — #wosg 7 :
/e |8-8 ' .
- 3 =
S 3-3 - -
s~ Z (55|27 |8 im — :
N R ot M6 lavsd cemy siery CLA Y, tow peasr
2-3 il
- 3 35124 | /6 il [TeRCH ORCHRAIE INCLUSIONS , A mos7 -
| 1.8 ll ORGANIC SELL . —
— Z-4 l|[ i
71 A A R [ | E
9 o.s |l;
[~ 2-3 i 7]
- - i:” s-3]24 /8 P 3
AL ML 3 loosk, baex eany o Geneck S/ILT § _
- 2.2 S/cfy S/?/I/JD PN GrAIMVED, MOIST
Al b \z-s| 2% 7% Stkr ""S»s'/*/b LENSES, ORGA NI
7575
- - R AN
S VA AR P LR P Wils?, jLoose| eany SAND ¢ sery SANE
S 7 22 SMI% N rO (RS Gramed, LEnsEs | VomorST ro SATC
!
— .
8.9 - -t ]
L zob B li-z|29 (27 | lme ({550 \coosd, drrx ceny 7o gemek Sre7 ¢ Y
N soery IS/-/J/V./) AN GRAWED '
L 5 §; 24 | 18 Sier § SANE LENSES, ORGANC |V MOST
- .23 ? —
L L [oalc sm t 223_'{?; Loose| eeny SIAND ? siery S/Q/\/D A SH7eRATED
2] Jog /02 24 j/4 t N o GRS qrAnEd  ©f LEMSES 2
B ' L - 1 -20-8
N SR P 5" Loacel cany ro SLick SAND & CNEC
I N VR L PPl DR I T2 B PO0RLY E25DED , ROUNDED _\sArueATED
6-7 -
—~ 29 oy ]
—7"1 » 72 ‘;:f Z< |14 :.‘L,




o e

Date:

Checked By:

J & epans

Logged By:

Drilling Contractor:

SOIL BORING LOG

j.'3c.

@nﬁm@ga&@ (Continued) Sheet 2 of _2

PROJECT: ELC 19190 : No.:__ 187/
v | Sampling Method(sh:
2 1|8 .

s "E_ . § g ?} =5 2 Sample Dimensionﬁ: Hammer Weight/Drop: /

g 18 |2 558 | €98 — 5

o2 | 2 |2ejsEls E|l2|BE|Z]| Surface Conditions:

EEIBE| £ |E5IPs|PolalEals

REISE| 8 Bo|IETEGST|G SOIL DESCRIPTION REMARKS

> '—37%: sP ’ —

L 3 (0-20 2|12 i-z.‘gf . ]

| L33 745 GP I s ey LoosE vark gRAY; GRAVEL, ces.gpaivEn

| _3 3 LS Savp VP T0 1 PESBLES, PooRLY EPADED, JSATURATED

PP I R 4 ;fzg P2 % AVE-S0E-RVED, SUGNT sovenT

_55 _35" d SMELL -

I £,0.8, AT 35,5 FT. -

| IWSTALLATION .

E SCeEENV 2F-2FFT. —

= UATURAL BACKFILL 3529 FT. .

- L CoALSE S 29-21 €7 -

- BEWTONTE CEAL 21-20 FT. |

N Vorctar GeooT 20 =2 FT. .

. SAERETE A-0 f1. _

. CASInG STHCE-UF otiFr, —

- - —




HARZA ENVIRONMENTAL SERVIC

ES, INC.

T8

CONSTRUCTION SKETCH

Project: &L C

well

'/2/_92)

(87/(#17)

Coordinates: North .2, 208.58B0¢.
: East 213, Bs4O

Elevations: Ground _379.9

T.0.C. _s2/-79

PROTECTOR _PIRE

¥

722 OF CASING

. Leose suvy. &g/l/b %
e e

- ' N 4(\ %

f - — ]

é.
a.'v ror gﬂur ELEV. $78
Depri &

\

-’\

Boreore S1zx  SL 1A

ol 0F BENTONITE FpLEV. SO02
Depry ._:/_ﬁm
Tor OF SHAD or ELEV. 429 _

loose, commse SAND
7 GravEL

Morg: ALl DEPTHS IN FEEST:

ScALE,

Nore: bepthing NOT 7D M

NATURAL GReKFEe  DEPTH =21

“END oF EORWG gtey. 488"

bepry _ =38

Engineer/Inspector:

T E, Werew7

Borrom OF Skr StREEs  ELEV. _ﬂl._.

beprH — 28



HARZA ENVIRONMENTAL SERVICES, INC.

[BORINGJWELI] COMPLETION REPORT
Project: /& B4 Z£ecl

oringAwWel NO:TJ/I57/(#I7)

Date: Started //~ZJ -8  Contractor: 75
Completed /-2l E@ Purpose: _GOE/ MG frNA N bt
Coordinates: North 2,205, 55 Ground Elevation: /9.7
East - 2;3.£%  T.0.C, Elevation: SRS 7'3/
Drilling Method: A §. Aucse “’/x?:z“*cfz Drilled Depth: S
Drilling Fluid: ADAE ,Bottom Elevation: Y24.9
Drilled Diameter: I2 0.0,
SUMMARY [BORING LOG -
Depth Elevation Thick-
Formation | From To From To ness
[Eret -~ Broc digy i San, SHT, ekt 9.0 “d5 _519.9 515, ¢ 9.5
loase gasy Ly, d Sitry diay - G5 ~ .8 =15 Y Sp7.| Ao
Vo 00 e Dogwk dmns Siery SANS “/8 /6.3 spx.f - 5D3 6 4.5
LO00SE ey Cosxcs SAND @/Srea -/ 3 ~/5.9 5p3.4 Sp/. 0 2.
Loasg Divk_ewpy srery  SAMND HE.T - —z23.© 5010 Y94.9 7.1
LONSE CRDY (HARSE  SAAMD ' -232.0 -2570 Yag.9 Yq4.9 2.0
LOcr GRA - KAk SONE GRsusl ~2570 -3sTo+  _Yq¢. 9 gl .4 — _ /0. O+

BORING/WELL COMPLETION

Monitori&elll )( Piezometer: Grouted: __ Test —
11

Pumping __ Other (Descrlbe)

CONSTRUCTION

Casing
TYpe GALYANIZED [L17uss Type
Diameter F Diameter :
Depth - 23 to 27 Depth to
Screen
Type _/0 St¢or— Gravel Pack: 335 to ~-Z/
Diameter 3 Grout: —/8  to _G-O
From -28 To -43 ' Seal: -2/  to —/&

Comments;: WeTEe LEVEL M7 /ST

' REMARKS
oy rOnsrime. FeeeerS  FRpe£h AT AF0ur— /8 1 Aw/;-'rne LEVELN SNA el L EL  TIAE
A S it s el JAEED TR LAELL rd St SR Mgt A B lGEe ()RS
LT EN  THE s Pmd S s LEEETED AL JEth sagn ptean rn BE ALY Segcts
DOIr T TRE  R20G  iAYARGL i T AL ASHNE Sig Al 5 D AmRGE (WERE
ORSER D, .

Engineer/Inspector: T.&. bhlwemT



Date:

Logged By: T-€:We1 97 Checked By:

75¢C

HARZ A SOIL BORING LOG
mES ENIRONMEMTAL SERYIEES, L. ~Sheet / of Z—!
PROJECT: /979 b Ecc ‘
: 7 - . Jo . -
Locatior] of Boringd RSN RIVER Wateq Depth T dNo.: ! [87 RC#CZ)

o T o Date: £/-25%4 : :

D \'" . oo “_" S @ie7A. Time: O8:C0 Feature: fLEQs_rPesnmeE ChusrT
Vi v T ) -

\u‘\ ' 'F : : N Hole Depth: 40 Coordinates: N L, 253 5/
LR N T Casn Depthi- T2 e 94F 75
wg [ =TT : i .

Drilling Method (s} /2" 4. 5. Avcer, wW/owr  Ground Elevation: _5/72 3 3

—
TGAJ»J.-; ri f’mm .

Peutty 2t BQTARY A' ”7"‘3"60'/5) Casing Elevation: _$20.2 3

Date - .
Started: /=27 -8C  Time: L7380«

Hole/Casing Size {s):

3" SRS TONT CATING

127 0P BOLING

Date _
Completed: /29 -8 Time: S ¥

Total Depth:
- Bottom Efevation: 480, 3

38 =7

Drilling Contractor:

_. Sampling Method {s}: SPT 24" ruge 2" VP 0.D
&
= ﬁ 5 g % c . . " s
§' oy g g2 § é’%,g _S; Sample Dimensions: /37 _&/7.  Hammer Weight/Drop: /40 4 o |
fal Q Z |85 | AR
oo |2 _[ & |2wn(sels B TE! 2] Surface Conditions: Rrx dike, ACeres ROAD - Ronn Gase & Fret
SE|RE| EizE|ES|Pe(gEd|s
- - | S -
BEISEl 3 Bl 2EI3E(6|50)6 SOIL DESCRIPTION REMARKS j
| L 0-9./ 1 )
—
- / f""’a 24 | /6 Erec\Soerigrowsy ST 70 Cemyey Sies _|DRY- s1a15 7 ﬁ
- |- 3 0§ L, PeAST, L E.‘Th(,f'r’, EpeemrdY 0p0R
= = |
1z B5lze )4 I
5 5~7 -
5.5
= | 7 ;—77' 24 /é mLL: /KIJ?M R otun’ SrL XV C(/?}%“f;yg\/ ] D{ZK« yor v B
- -2 Sféfj L. Pets T, wan, SIRGrA __{'
L - g3 EARTHY OD& €, Fe STRMS MITIET]
/0 V0.5 # 44127176 | fsm 19170 Yoose, | Jran(iean) ~orried, Swry 5’/4/9__ o !
- - qlil 6.5 swndy SILT wjceny gumdee | DRY-M075T
- - 37 4" A PLAST L. ITRGIH, Vo RN Gotarsd
5 2-f 21 /8 )} 7 ¢ 2
I VX | ] SAud , EACTHY O2e, ce 57 R )
: 7l , -
- {7
t/S e 33 ?E' — s
p— — 7 f-':j 7¢ /4 5/"’\ J/éffg.ﬁa&:[ Vi - Tl .SI&T\/__S/Q/VI_D, Y. FAs _H.fﬁf'lg-/Jr'w'u‘-/‘{r
|8 *L /6.9 SRAIIED ‘4// Aesvy TINDERS s e E
- — . $ : P{r‘?f?‘" (. SFRLTA, £RESAC ___,,z_../""ESP
| Z0 |- 5 i 24 /8 ou- i Sae7 6'2/?)/ de vy 5/& / £, ~anln, |
£,
I OH H“/Zf: RepST, Cedy LEASES, 0e/,cwac,J MO
S RS VAR | -
. |23 j ]: ._
- 7 -4 | -
P
25t 19 1y _g|2* 115 i |
I A s L N1COn ooch Guick Fv- CRS SAND .«/ Nwer- Se7
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_ ey Sty "‘..r ,SM""/JG T ST < BAIA |
— SRS e : -
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Date:

Checked By:

N VP %y a

Logged By:

TS5

Drilling Contractor:

SOIL B @ LOG

L;nﬂau%mu sa%e&@a Sheet 2 of =2

PROJECT: ELC (9190 BorindNo.: 872
Sampling Method(s):
Tz
= £ £ 1§ 18 ¢ - .
¥ |a . £ 18 |gl= 8| | Sample Dimensions: Hammer Weight/Drop: /
g 18 [S1: 65 1& (£8%S -
a =
o2 .| 2 |2osEls ElER | 2| Surface Conditions:
NN
BE(ZE| 3 Bo|IE)SE|6)55|6 SOIL DESCRIPTION REMARKS
ta, ¢y :
201 6m il _
3-7
-8 e 24| 1 41215 a0 Beow of
SR BPT S T 3o 120SE peowns AV, 51Tr SAND, moisT,  _fmwro Avsir .
- |, Wil EARTHF 200K Nkcossre 1w sanriiR
35 L.éﬁ, 1l |17 |0 ‘,f Sam& w GrAL C_c/‘?r Lgmses~/ Frnek. _§ nao ro wnsy roeE
- | £ ’ .
| L ' | ) s REVERT,
2026 Lt 4 :
L. ‘5 ]
IS ]2 |16 414

S E.0.&. AT 37 f7. A sqmref.
. L _ .
T WELL TNSTALLATION ® »
= - WELe SCREEXV Fo -85 F7
- - AATURAL BACKFHL Yp ~32 FT.
- CoArsE SANY 32-22 FT _{
S BewTow 1ITE SEAL 22-21 FT ]
= . vorerLAr ekov7 2Li-32 FT 3
= L. SHAEEETE % 3-0 T ]
- (ASING STiCE 0P # O-2.5F1.,
L. - ¥ curT TO Fir. —
. |- L i
. L —
- '-.- B
S —
- -
|—- e =1
T .
R 7]
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e -
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CONSTRUCTION SKETCH

Project: _£ELC /979 D ' )
Well Wumber] /872 (#/8) o - e
Coordinates: North 2,293.8072) Elevations: Ground 37/8.3
East _4¢8. 7579 ‘ T.0.C. _S526.23
PROTECTOR PIRE
s
TR OF CASING
. . GROUND , . o —— -
h—K‘-—" 7 . Y R—f “:?:. :a:.._ & ) . (K /_W
; 0.-0'_ oy I '
' e VO rop orgrour gtev. 376 N
- " bEery & =

Borerore srzx L2 Ins.

Dspra =21

7oL O SHAD or ELEV. A6
bDEPTH _~22.

% | ToL aF BENTONITE ELEVY.- ._427_

T NATURAL BREKEILL

SoFT ctavey SILT

/ ? .
e e e ] 13",_,- & p—— R
Looss, FN. 70 Crs. Sgnb|* .\ == | .
,' L ~_ ! '_ Borrom OF S xr SCLRESA ELE'V i_.&
deprH ~30.5

(" Nore: ALL DEPTHS IN FEET; LTI
Nore: Deswing Nor 7o -t L Tt ) END OF BORING ELEV. ﬁzg
ScaLe. - besry 70
Engineer/Inspector: J1.& WaieHsr



HARZA ENVIRONMENTAL SERVICES, INC.

[BORINGJWELL] COMPLETION REPORT

Project: /.84 D &L

IBoringAWelll No: T/3702/#/3) :

Date: Started H-2 ¢ 86 Contractor: .7XC
Completed ' [I— 25— 20 Purpose: _39/¢ {?o;elf\/ér/mo/u/f&‘/t’ edaet

Coordinates: North 2,253 %/ Ground Elevation: S8 3

East Yer, 25 T.0.C., Elevation: SR0. 232
Drilling Method: 4.8 Awgsre “Your Fzis Drilled Depth: 38 rr
Drilling Fluid: £Levesr Feo.. 35 ~40° Bottom Elevation: 450, 3
Drilled Diameter: L2 ©.A,
SUMMARY BORING LOG _

Depth Elevation Thick-
Formation From To From To ness

/’7¢1_.‘ SOﬁr»Fzﬁcm ,Kw S/é/-r,? STy CC’?)‘/ 0'0 9'/ -_5./ 7: 5 50 ‘7' ’Z c)_/
008 grrt Srcry SrPADF sgaimy SJLT 9./ K Y, ) 501.9 i a
L0095, RLR, Srery SHAD of eesny yaered r6. 5 /9. LY/ TN 4Yqg.5 3.3
S0E7, Gy feavey S/ILT /9.8 250 ez, 5 Yq73.% sz
LodSs, Jik, sn zo Cal SHEAD Zso - 3157 ¥43.% 4yL. ¥ o5
LOOSE, BAMN.  Ept 70 S1ery 5/4/\{/)7, Led 3LE 38.0+ Yfe . 5 4 Z0. 3 - 6.

GRZY Ay Lealssf,

IBORING/WELL{ COMPLETION

onitoring Well{ X Piezometer: __ Grouted: __ Test _
Pumping Well! __ Other (Describe): :

_ CONSTRUCTION -

Casing

Type <?4¢W%nzea/ﬁ%ayyjauvr: Type
Diameter Nz Diameter
Depth -25 Yo +Zz.5 Depth to

Screen
Type /0 S5cor S r<riowg Gravel Pack: -9 to —-22Z
Diameter 3 Grout: " -22  to - Z
From -3¢ To -2.£ . Seal: 27 to -~z

Comments: \ieree ltevee a7 17 =1

REMARKS
éoua_b NOT  FTLUSH WY REERT IR AN ODee T N pAAg L

Engineer/Inspector: 1.£. /e, r

e
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Date:

Checked By:

Logged By:

Drilling Contractor:

[}{".SJS [}ljﬂ]iﬁﬂﬂﬂl su%&m

'SOIL BORING LOG

Sheet __? of &

1979 h £LC

PROJECT :
— Ti1876/1877
i Depth:
Locatior of Eormgjwﬁm HW Dpt : Borind No.: ( FIRST BITEmp
— - ate: ‘
:: ) _4_. ‘_- . ‘,-. :. —:. —. ---_ : _. T Time: Feature: PZ&U> PLAAAL -w\/;rlf
h : A ! :' - o Hole Depth: ' Coordinatess N__ 2,002 (esf.)
(g g T ‘l‘:-:.--"-_’.--" - Jg"gi!" Casing Depth: E 515 (est)
¥ eNgv .
SN L . J}M} Drilling Method {s): /.S Aueta w)four Ground Elevation: _ 328 2 (es7.,
- - - “wisy [Pledl 7o 20 KOMH(Z&! -’-’4»«’*1} REKRT™ Casing Elevation: __ W
Date
Started: .5_2_'___-?_"_8__. Time: 78:98%  Hole/Casing Size (s): /2" LS. (OD>/ Total Depth: __ 2@ £F
Dat
Completed:LZ;i:_.__ Time: 57302 3" reusy JorvT Bottomn Elevation: __ ¥%&. 2
@ |» Sampling Methad (s): Sfpr_ 24" 5.8 spmmee 27 0.0,
il : e .
£ =] s E % c ) I G #
A - : 2 |8 |8|z&| 8| Sample Dimensions: 422" 24 Hammer Weight/Drop: £92Z_;_ 30
@ [ ] o g :
0 [a] Ztae [ o« e 1
£ %'E 2 ;g £E SE|E g;.% 2 | Surface Conditions: 7012272/ Geoad) § couceeron pircH-Fom Eace ¥ ot
£E|EE| £ 3E|SS|ES|BIEE|E _
SEISE| & [Bo|SE[3E|6|50|6 SOIL DESCRIPTION REMARKS
5 J — 1 VA taosk, Grown -Gans - sinck spamn ] :
| [ 14 51| 24],8 0-7.5] Sarsy Srer wf Crs SAnD g MO 7 = WET
15 2 {24177 y S ]
| 3 N pegse a‘..r, yEIY A /o OGN L |
= L. D TELIRL, STRONG (I Emr Cft . ]
2 (Z)-; 241/ o ’ . '
Y - ags -
55
I = ]
-+ . Me- 7'5'; LOOSE, prows {baek gesy samsy |
o - (7 a2z 6| |SM 1% NS 7wf 1-3"sery SAND . _mo'sT
| io-s’ LENSES Fn 1o CRS SANY, Low
I < ij 24 | 3 _ ro mad PLasrIesTy (Cidy 6'WM'§ 4 . -
- /3 J,‘ /2.3 - .. ] _ .
L . SM (At B0 Yoosel seown swry SAND, pn To ces]. e
| e b j5.3]491/% 7. POORLY GRADED , SCI1GHT enErm et | WY T = 39 7RI TES
e el | ar08 . . o]
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- 7 e s 24 /8 it —
I Ml e o e e e e - -~ — -
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Date:

Checked By:

Logged By:

Drilling Contractor:

SOIL

BORING

LOG

i

y
f
{

P[{I[égﬁ @m%mumm Sheet . Z__ of 2
PROJECT: /%219 D _£L¢C
_ 1876 /18
k Locatior of Baring] Wated Depth: . . Borin |No.:£f*ZZ a /fwgr»;n
Date: : N
Time: Feature:
Hole Depth: Coordinates: N
Casing Depth: £
Drilling Method {s}: Ground Elevation:
Casing Elevation:
Date . .
Started: Time: Hole/Casing Size {s): Total Depth:
Date
Completed: Time: Bottom Elevation:
Sampling Method (s}:
3 i-,‘ -ampling (s}

£ o= g g 3 [ =4 . + : -

= B . 2 {8 |8l=0o|g| Semple Dimensions: Hammer Weight/Drop: =% / _
B 18 | g(.glf |8 8183

fal la] = g ¢ O & o _tg 8l Surt p

— 22 !l e=ieT S PE 2] Surface Conditions:

£E|5z| B |55|28| 08550 =
1S = 0.2 Flcw .

SESE § BelSE|SE|6|50|6 SOIL DESCRIPTION REMARKS
il .

I - . ADdencer crom

-~ MNeo SamptinNG GELow 30=7 | Jo-+arxr wf Frug
- - ' o _k~ S puste
25" |- -

| — pu—

76

| E.0.8. #r 40rFr _{ eoucr o7 pimiisu
I _ L _ | moce 7o ST ET
| - SivcE HOLE wFS STORrsy AT ORI BUL TO Feoedvg

B | RarMel THRy JORNL THE LOwe  _§S44D,

_4(r__ 20 Fr )AL QLo EDS T CAVE _]

[ = Aalr FrFE WELL LRSS INSTIFLLED

- v s wed RETACEN T 170CE SrT spuiay,

= - -

- L— Wrel lsarsratlnr oad :bﬂcc{é Mg HOLE FOR weeL -~

. S2 - IWELL SCREENS ~/8 ro @/3

| SRAD ~20 70 -/l _|

B =/} -

- Oenronire Péeers Te =/0

. VoLceny Lo T -3
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Date:

Checked By:

Logged By: J-£-hlererr

73C

Drilling Contractor:

SOIL BORING LOG

£LC 19719 D

Sheet __{ of /

PROJECT :

- : <
Location of Boring{ WSS Rrven

Depth: £Seowyn/g
Date; 72~4/-8¢

Time: 22230

Hole Depth; _Z& =1

Casing Depth: /& 77

Drilling Method (s): 227 /- §. spercen

*
MNELS Holg
3'4;7;‘55 ﬁgres_

Boring NoT/g 74 (220.3

Feature: £Lood PLaNE ~Untir

Coordinates: N__ A, 80 2. A%

E S/4 97
Ground Elévation: ___ S 25, 2

70 07 e 6 rermey yO EO4TCuging Elevation: _5 29 .72

Date

Started: /2 - 2 86 Time: £:000
© Date

Completed: /2 - /08¢ Time: /0230

Hole/Casing Size {s): _Gsa. Ao: .-:(/ 3

LeefSH JONT (’f).f/.«.fg;

260 ~1
o7 2

Total Depth:

Bottom Elevation:

o |» Sampling Method s): /09 SE€E Sirrr Foge 22a(lsamp
g .
= [
£ £ g £ 13- s . . —_ .
s |a . S |8 |8lx=8]| 8| Sample Dimensions: Hammer Weight/Drop: . — /=
& 18 [ 2s5|8 |& [£|8%]°
a — —] oo ‘s . —

2= £~ 5 ,,,E £EIEEIE -Q:E ‘£ | Surface Conditions:

E E z R
SEIEE| 5125 (5e|5e(E|E5|8

Ll & inw|dS| 32000 (@ SOlL DESCRIPTION REMARKS
P - #22 ae 1 -
T S€E log FOR =] -
L S — -
I Weee sassrotee mrrons B
. SER&EEN 8 -!3 | N
— /01— SEAD fArRr L -20 —~

o ST ~20-0/ -
B B BEr r-On I T -/ -0 — w T

,

. VOLC Ly Coour —tO- F A brereces //eoz’ %)
- Nor f mevenr -
I A meom /fO-ZOFT
e |
| i _[srwoars Soevenr”
- L _{Srueee FRom difcer
- 2O Currirl$ X,
I ED.& E 2oxr
I NOFTICED L HAyECIn/ ReLowd |
. - oS /&-‘//—‘E;?é |
S S7RONG SEVenwr Smgie AFroM
= - WARTER /A WELE. -
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LLLLAN LFE Ledl ¥ LIS TR L 2 lr wahadh Y A id gy Lt

T8N0
CONSTRUCTIOH SKETCH
Project: £LC /279 D
Hell 1676(224)
SHALLOW .
Coordinates: North 2,002, 2450 Elevations: Ground 328, 2
East  S74.97é2 T.0.C. _&29.72
PROTECTOR PIRE
s
T2P OF CASING
, GROLAD M
"\ R E ¢._' o Lo e} ’ N A
. ot _‘a.‘
s Q’ L0 | rop or drour ELEV __5‘25"

— A
Lo0s¢, ST ¢ S/i)/\/_/)

" pEpri =3

-V

/]

BOREH QL& Si2LE 4//./,

vop oF Senrowire geEve ST
bEpriy A2

rop o sarp or ECEV. 316

-, NATURAL BREXEILL DEPT’H”__'if_,_

e

More: ALl hepris IN FEET:

Norg; DeAING NOF TO

Scrig,
L __

¢oo.r.£, AN T CRS, Sy . =

SAND S E=

D it J Borrom OF Sxr SCREEr  ELEV. S70
R e pepTH =/ 8-5_
\‘_ e D0 ‘) END OF BORING ELEV. 507

bepry 20

Engineer/Inspector: T E Warers




HARZA ENVIRONMENTAL SERVICES, INC.

BORINGJWELI] COMPLETION REPORT

Project: /9/90 £L¢

Boring{welll No: T 1876 (#4224

Date: Started 2-9- 8¢ Contractor: 75cC
Completed 1210 -5 Purpose: Mowrror /gL
Coordinates: North Ground Elevation: S28
East T.0.C. Elevation: 53¢
Drilling Method: X (" Rormry fwicowt) Drilled Depth: GO =
Drilling Fluid: grur.er vHens Seswes Bottom Elevation: 498 ~r
Drilled Diameter: /z"o—/o/’/é “r0-20"
%X SUMMARY [BORING LOG +~Rom ciwsr A477emrs
Depth Elevation Thick-

Formation From To From To ness
ﬁzg L3 -darry - Gede SAMD € prmg ST [2X% 7.5 S28 32a. .5 7o
LEOSr, TRnt=PnleR Y Smrsn SILTE frare S0/ o /2.3 $20-5 SEAYYA 4. 8
Lot GRit. Srry SAMID s cas /2. /8.0 AW TSV, S9.0 s°7
Eutey gart. SAMD F L';/wc-gx’m rv Sl SAMD /8.0 2.0 $10.0 SO0 3.0
STire cagr CLrd Y o e rove i 2.0 zz.s~ S07.0 SOsI 5 au
Firry Bort o &1y, S1erv SAAMD, et gramen  22-5 30.8 + iyl F98 + 7-5

BORINGfWELL COMPLETION
Monitori 11] X Piezometer: __ Grouted:
Pumping Well ___ Other (Describe}:

CONSTRUCTION

. Test -

Casing

Type Guatvarrren /rrcesr TOwsrs Type
Diameter 4 B Diameter
Depth -/3 to *2 Depth to

Screen
Type 5 A7 donvg /O Sio7 Gravel Pack: -22 to —//
Diameter 3 Grout: -0 to -3
¥From -/& To —/3 Seal: -/ to -/
comments: |wdree cevge mT Swoeddcs

REMARKS
THIE 1502 ¢l § DNRRIED s} Roeer
THE Loek - Joy ANS SHAr2 Ve A0
1lOed T NEAL ST FRE pIRTE C el meo)

CASI D EIRs T ATT e T D R e
adiLl TE FLACE s VWSRO CLIEAT DEcros g

e r

Engineer/Inspector: T £ YSsg s
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/A‘ Date: 3-/7-

Checked By:

L_ogged By’:D w ¢

¥
-

-
”

/LTemu

TC

Drilling Contractor:

SOIL LOG

/
mﬁg Br.:ﬂnmumusmzmm . Sheet _ /L. of 3
| | PROJECT : Elt Lty - THEAPECALIQE.
Location of Boring] e kvated Depth: & (O 7ac” No T 1ELAe) ‘
Date: (/2028 &
- Time: JEC0 Feature: {MMAN PU‘HT; T79
” T?‘!! Hole Depth: 70(t.> Coordinates: N _. ‘483. I :
|2?..1 &33@ "___ Casing Depth;: 7Or-'°"°° E 508 LSO -
Tt i . ; bo0
= o Driling Method (5): QI CE Avees 9 Ground Eievation: 00717
GlaE [O"‘-' ENR (?O,\ 4” Rarary UJ/REQL’RT Casing Elevation: é .76 -
Pred m Time: 10O Hote/Casing Size (s): " popero Total Depth: 20 .0

Started:

- . . Iid
Complana e/ 2/ %L Time: 6220 2 T @Ay sTEEL CAUNG

Bottomn Elevation: ggq Z

_ B g HHNU inetet ~of‘ A o.0.
£ 'fg', S : 2 E §;~5§ 5’ Sample Dimensions: L27v247  Hammer Weight/Drop: .L[:L,O_—-/
[ a Z i% 5 [ae) m"‘ r
%-E -;-’..-é. - :;"ﬁ €E %E = E‘g 2 | Surface Conditions:fﬂr&\lt’ipa{‘ kirn Jot_resi Sreep oce Dfu.
EE|EE| E 28|89 |55 BIE4|8 ' y
BE|SE| 3 |Ba|3E|5EI5]58]5 SOIL DESCRIPTION REMARKS
. SEFNO~" Hnouise lires of\eafcn}e,l +o /2
L Lo 415 eMp s UstA <and. eiiow-brr loose |
S ;j v ek 1 SAND, \l.-gif(',"‘-'C,f" Trace W sb, | BNU=O.0
s YAG rpurdds apavels, no fines. Very | Damp
R rocrla.L '\ruoea - e
- L 0 UNITZ
[ NS 2" 5P| HNU= 0.0

" 3

10 |, 0 294 ?NZ»G‘/Z,. .;bA afsled 'Bsaﬂd \r) b(n DAMP
7L e moé. bense, aron*w <AND | v8 .~
. L t are foosﬂ\"»fﬁoo afsaed, (874 |
IS Y NS N 2| tpunded atvels >0 1727, ro
L P B e st ) firep | HNU = trace
L5l of—1— oo N K | 1 iOtCT
T o _{0a'ble. Lesarnert
L s _ m cpson.
= ""'0 - - f ® s ]
N N ¥ ;—’ZZ e sp | } (dlioht size, chanqe wn Fmn cesn HNO = +race.
20k .0 - D 1 Bide ~ Line Lewer c;\lvaue‘a\ 4 moist
[ -« 7214 B MR . “
I e o 221 Yy llsP 2 | HMU= +Atsce
R Y] S i ‘ | Moter
- gk UZER arzizin oar o sang 4NU= o]
L _‘___9_’ e o - 4..-0/2"“'":', : e ffo ", a Mtaiifel . CAmpe - ’ .
- F AN Jg : /\,:ﬁ.,,. [ o °"2Q T artfpipa) A010




SOIL LOG i

Sheet Z of, SN ‘

Date:

Checked By:

AN NENTEL SERVIEES. BiE, of=2
EL] LILLy - TyPPECAAOE. “Boting No.: L/ BEO
w s Sampling Method(s); —_SE€. DRAC 1/2 — |
E s | g § % ;.;, = §| 2| Sample Dimensions: Hammer Weight/Drop: fe
a 256 5 e |Ela § -
o o |5 e V-1 B & L2 T .
E -E'E E’ %g gg %.ﬁ‘g%’{% _§- Surface Conditions:
E|GE! 8 |pw|SE|S E0|50]0 ' SOIL DESCRIPTION REMARKS
- o
o (o'/z~%/z DSDA at‘auelm loarvzu eartL
- .0 : Tl Ymed, ben denﬁa éreu L%
5 DRERITR R vgme,w crs, mod "7o 1 AN =tace
N M1 tounded msb(‘owbeé cxt‘a\rﬂs o )’ | MOIST
i : 1076 5!/tq Zines, stasonal
b t): G)bbﬂc -‘! e
; local c;l;qmﬂb costeefl seams,
shey el g WS > : -
g SMI. N
» L) G %Sgﬁ N ' 4 HNU =00
| 13-4 e 4 MOST
— -
I ) - ! \ -
N | e~ 5% . DSDA Sane. [, brA, dense ]
| f’ﬂ}'ﬁ 72" m"‘ﬁ% 5P ‘.. Line 5/—\}\[[), wirbine ,vefh poof b HNU=trace

apaded, No gpavels ot £ -1 moT

1

[

Logged By: b b UdaesR

L

-

# |51~ 571 USDA amoeliy, loamucand,

A e AR v bmdense, o\raue,!hﬁ%/@ vincte] HNU=-race
a WM |l mod apaded, T15% Sbrowd gvave‘ Wer

k& —ro [ S10~5 % silt. ..
: 4 oyt recoven
1870 USDA <and., Lt brn, dﬂ\se._ on screch.
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‘SOIL BORING LOG

G{IES @!ﬂ%ﬂﬂﬂ SERVICES, MC. (Continuec) . S}Eeet 5 Of.. 3
PROJECT ELI_Liely TIPPECAVOE fomndNo.: L/ ¥2O ‘
- : acl.
3 |z Sampling Method(s): o {92:5 !/5

5 |5 £ {2 % o . , ; .

5 1% 8 2 |8 |8|=.6} 2] Sample Dimensions: . Hammer Weight/Drop: /

& 18 2|55 [& |=3%|2

o.{2_| 2 |o0cElsE 2|8 & 21 Surface Conditions:

EE|EE| 2 |E3|Bo|bs|siE 4|8

SE|2E| & [Bo|3El8 E|6155|6 SOIL DESCRIPTION REMARKS
i Well_Construction Notes |

L L | 2y Rowi‘f REAM. To 68 _

L | 2’ expOC AS 123¢"4

L L Fheads, -

L L Corcrete. ~2Y2

L Rertondte Retet 7_'/7_ 3/:2_ _

. L VoLeray 3~ 55"

Rerorte Pellet,  85'~58"
L Silics Sora g 88~ 63 _
. - 107 f\a'tl.lfu.‘ e, .
'oﬁ- D-slot €5 wcreen 65%8 |
i E0C. 6% &~ 542
EOE o = S0




CASING EXTENOS _2_ FEET AROVE GROUND LEVEL
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Y . .
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= 2. ™00 STEELWELL | ) . ‘
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2 ; EOTTOM SN SR
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. CONNECTION
corn 57 '
perTh 5 /5_._ FT. OF__E.._.. IN. DIA.
STN, STL, WIRE \WRAP
... SCREEN. QPENING » D20’
TOP o
. TOTAL
DIPTH B CL@X DR
Lt < .
DIPTH 1  BOTTOM
STATICLEVEL L5 : Lo __
PUMPED  G.P.IA. AT . FEET PUMPING LEVEL AFTER __'., HOURS .
TYPE OF RIG _ﬁu?ém:,w_amumﬁ_ib . DATE COMPLETED 5f/ 5’7
'OTE:  ALL DEPTHS MEASURED FROM GROUND LEVEL. NOT TO SCALE;™ "
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Building Y52 Tank Farm Wells

ACETGNE ACN BENZENE DEA ETHER IPA MeCl2  THF  TOLUEMNE TOTAL YOC'S
{ppm} {ppm) {ppm} (ppm}  (ppm}  {ppm)  (ppm)  {ppm} {ppm) {Percent}
T1505 2283 18 145 4530 101 2428 1250 3622 425 1.42%
T1907 22 5 48 355 88 36 287 1#9 8 0.10°%
T1508 ND N2 133 148 23 ND 26 ND 5 0.02%
T1308 16 ND 20 3178 6 187 166 45 52 0.37%
T1910 202 5 17 2568 6 104 319 248 13 0.3%%

J. H. Sunderlin
47/23/90
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ERM Environmental Resources Management, Inc.

GE OL O G I C DR L L G PROJECT/TASK PROJECT EUMBEﬂ SHEET NO. [HOLE | LUMBE
ILL LO Soil and [Fel] Instalation 71226.02.01 tof 1 20

SITE COORDIMNATES CONTAMINANT SCREENING NOTES
Ell Lilty, Shadeland, IN N 1723.37, £E231.69 Photo Ionization Detector

BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA, [DEPTH (FT}
02/28/01 | 03/02/01 | Reynolds Moblid cME 85 g-Inches | 109

CORE RECOVERY (FT./%) CORE BOXES |SAMPLES [ELEV.TOP CASING [GROUND ELEV, [DEPTH/ELEY. GROUND WATEH (DEP TH/ELEV, TOP OF ROCK
/ 616.79 614.10 ¥ 7% bas / 54110 NOT ENCOUNTERED

SAMPLE DEVICE

| 4 1/4" x & Split Spoon Sampler

DRILL CASING LEFT IN HOLE: DIA/LENGTH LOGGED BY

Christine Tonn

SAMPLES/R.CORE CONTAMINANT
SCREENING %)
%
LTI o 2 E % cr | =] 3 |y BESCRIPTION AND CLASSIFICATION D“Im“lﬁefjgz‘fs
S |oRiET 28828l Lo We o 83 § denslty, grain slzefshape, calor, structure e gy
S [22|28|C o|Pelce| @ S < | w o £l campasition, sorting, texture, molsture character of drlling,
o ST 8= gla| as 22|l BB || 2T facles, adar iy
= = - = o=
@ n E el n
~I Juil o
Ee)] I

The casing and
ground surface
elevations were
measured using Lilly
plant datum. The
narthing and
gasiing
caordinates are
hbased an the Lilly
plant grid.
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ERM Environmantal Resocurces Managemeant, Inc.

EOL PROJECT/TASK PROJECT EUMBEE SHEET NO. _HOLE‘ UMBE
| GEOLOGIQ DRILL LOG | 5ot portag and el mmstafiation 71226.02.01 20t {20
SITE CQORDINATES CONTAMINANT SCREENING NOTES -
Ell Lilly, Shadeland, IN N 1723.37; E231.68 Photo Ionization Detector
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT [FURINY DIA. |DEPTH (FT}
02/28/01 | 03/02/01 | Reynolds [oETg CME 95 9-Inches ; 109’
Continued
SAMPLES/R.CORE CONTAMINANT
SCREENING o
e
o | > w1 [F ¥ T DESCRIPTION AND CLASSIFICATION DRILLING NOTES
o |BEIED|IZREI 8|8 12 |ER | B8 2 denslty, graln size/shape, calar, structure e (PR
E > 0| o g0 e P — oo o = rewrn,
gE [Sa|2a|9q|Pa Dal @9 =w pow | £ campasition, sorting, texture, molsture character of driling,
v golesizaiellal] 2% |22 2= ) tacles, ador etc.
0 o Oir| ol | U O S o
@ m E Q [ &s]
) 5] a
[¢2] xI
G
15—
-84 . Blind drilled to 18"
18.0-28.0": GRAYELLY SAND: 7.5YR 4/3 BGS
brown, 30% angular to subround Gravel to
2" diameter; 50% madium to coarse Sand;
20% Siit; moderately friable, moist.
11:30 |0.83] § 0.8 |pH=8.70




—

4

M
\

ERM Environmental Resources Mahagement, Inc.

GEOLOGIC DR PROJECT/TASK PROJECT pUMBER SHEET NO. {HOLE NUMBE
ILL LOG | sal and [¥el] Installation 71226.02.01 30i11 2001
SITE COORDINATES CONTAMINANT SCREENING NOTES
Eli Liily, Shadeland, IN N 1723.37; E231.69 Phote Ionlzatlon Detector
BEGUM COMPLETED DRILLER DRILLING EQUIPMENT BORING DIA. |DEPTH (FT}
02/28/01 | 03/02/01 | Reynolds Mobiid CME 85 9-Inches | 109°
Continued
SAMPLES/R.CORE CONTAMINANT
SCREENING =
o |- 2 [E |3 gr |z |5y 4 DESCRIPTION AND CLASSIFICATION ORILLING NOTES
s | S| 2kt s T 1 = = =gl enslty, graln size/shape, color, structure _ ’
EE |22|23]S - @5 %E 55 | Tw | | £ |3 campasitian, sorting, texture, maisture Cha,:gferrgft"éﬂi,,ng,
an crlainxg|led| 58 2% ~8 | 01 g @ tfacles, ador ete.
o & — olxlaZ|sZ] 8% o
@ m E 50} W]
—t ey L1ty
[45] o
:30 10.83| 5 0.8 {pH=8.70
As Above, 78YR 8/3 It. brown, 0%
subround to round Gravel;, BOX Sand;
friable, malst.
1:48 | 1.0 5 0.8 |pH=8.78
28.0-43.0" SILT; 2.5Y 4/3 alive brawn,
5% fine Sand; 95% Slit; iriable, dry.
1320 | 40| 5 0.8 |pH=7.82
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ERM Environmental Resources Management, Inc.

PROJECT/TASK PROJECT NUMBER SHEET NO. [HOLE NUMBER
¥EEOLOGIC DRILL LOG | soiEorind and well Instatiation 71226.02.01 40t1i “T2001
SITE COCRDINATES CONTAMINANT SCREENING NOTES

Ell LHly, Shadeland, IN N 1¥23.37; E231.8¢ Fhoto Ionization Detector
BEGUN COMPLETED |ORILLER DRILLING EQUIPMENT BORING DIA, [DEPTH (FT}
02/28/01 | 03/02/01 | Reynolds Fobild cME 95 9-Inches | 109’
Continved
SAMPLES/R.CORE CONTAMINANT
SCREENING o
o | = g 1% " DESCRIPTION AND GLASSIFICATION DRILLING NOTES
al, |ex|E£5] 3 g~ 8= b glg_ Py 2 § density, grain size/shape, calar, structure rEl:urn:
SE 132|280 |wE|les| 86 | ww W | & |d composition, sorting, texture, maisturs character of driiing,
i) sTles|zgledias| 23 | ° (2 factes, odor etc.
g | gEie=|g=)| 2 5
— m o)
(V)] T
0.5 As Abave, 10% Sand; 90% Silt.
13:20 1 401 5 pH=7.82
0.5 As Abave, 2.5Y 5/8 it, dllve brown,
friable, siightly moist.
0.8
13:35 1401 6 pH=8.08
0.8
13:48 | 35| 5 0.8 | pH=8.31
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ERM Environmental Resources Management, Inc.

PROJECT/TASK

PROJECT EUMBEB SHEET NO.  |HCLE NUMBE]
GEOLOGIC DRILL LOG | soiEaing and el mstatiation 71226.02.01 5of11 120
SITE COORDINATES CONTAMINANT SCREENING NOTES

Eli Lily, Shadeland, IN

N 1723.37; E231.68

Photo Ionizatlon Detector

BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT EUHJNE DIA. [DEPTH (FT)
02/28/01 | 03/02/01 | Reynolds Fobllg CME 85 g~Inches | 109’
Continved
SAMPLES/R.CORE CONTAMINANT
SCREENING w
S
ol | = vl [ % e | = | S DESCRIPTION AND CLASSIFICATION DRILLING NOTES
o |[Bz|Ex|8E|8<la=]| ;e |TE | £ |9 [d density, grain slze/shape, calar, structure LBhal] 'oYols.
ge |59 2R|SC|RE|88! 55 | = | & | F 12 campasition, sarting, text ist Mot retun.
DE | eo| a2 B8 22 |28 E | 5 Y ompasition, sarting, texture, molsture character of driling,
O T 8T e |eSies| 2% = facles, adar iy
B |« mio &7 |8 ©*= ]
- m 1]
[V a
0.7 As abava, 2" {0 3" lenses with up ta 0%
clay.
13:48 | 35| & pH=8.31
. -43-
0.5 43.0-44.25" SILT LOAM; 2.5Y 5/4 1t.
olive brown, 20% medium to fing Sand;
BO% Silt; irlable, slightly maist.
-44,2- -
44.25-53.58"% ZILT; 2.5Y 5/4 It. alive
brown, 0% fing Sand; 90% Silt; friable,
slightly moist,
0.4
14:10 | 45| & pH=7.97
As Abaove, small patchaes of Slit Laam, {0X
0.5 {ine Sand; 70& Sit; 20% Clay; velns of Fe !
: stalning.
As abave, 2.6Y B/5 It. dllve brown,
medium to fine Sand lenses throughout
bottom t', frlable, slightly molst.
|
14:25 [ 301 5 0.7 | pH=8.71 '
!
i
!
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Environmental Resources Management, Inc.

Ell LUy, Shadeland, IN

N 1723.37; E231.68

Prioto Ionization Detector

PROJECT/TASK PROJECT HUMBEH SHEET NO. |HOLE NUMBER
EEOLOGIC DRILL LOG | sa and [el] Installation 71226.02.01. 2001
SITE COORDINATES CONTAMINANT SCREENING NOTES

BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT [FORING DIA. [DEPTH (FT)
02/28/01 | 03/02/01 | Reynoids ﬂobﬂa CHME 95 ' 9-Inches | 109’
Continued
SAMPLES/R.CORE CONTAMINANT
SCREENING o
A S
o Ix w2 [E [ cr | = |2 |u DESCRIPTION AND CLASSIFICATION DRILLIEG NOTES
8y | &% £ Zps gf,—g D—~1 4w ey N 9 g density, grain size/shape, color, structure Ly torny
= >0 @olhy A mE = = & & T |= itl fE text st I'EUFI’!,.
@ Do|lco ] a8z @0 j‘j ] [oag e campasiten, sariing, texture, moistureg character of drilling,
G ET( 8T B2 | 22| as] 2% Z |9 facles, odar et
) o m g=lw~t o= o
o} [4] o
2} I
0.5
f4:2513.0] & pH=8.71
0.0 As Abaye, T5YR B/4 It. brown, 7%
. subround to round Gravel; 10% fine Sand;
5 . 83% Slit; triable, slightly maist.
| ~53.8+ i
= B3.58-55.0" SILT.LOAM: 7.5YR 8/4 It
brown, 30% fine Sand; 70% Slit; iriable,
slightly malst, Fe stalning.
0. 55.0-58.0": SANOY LOAM: 7.5YR 8/4 It
brown, 70% tine o caarse 5and; 30% Silt;
14:41 | 45| 5 pH=8.41 frlable, slightly moist.
0.0
58.0-69.75" LOAMY SAND: IOYR B8/4 It.
yeltowish brown, 85% {ihe Sand; 15% Silt;
{riable, slightly malst,
4565 (451 & 0.0 | pH=7.80
As Abave, trace subround ta round
Gravel, patches of Fe staining.
-58.74 -
58.76-83.0": SILT: I0YR 6/8 yellowish

DTOWIT, [U& I S4id, 304 oiit, Sngiuy
frtable, moist.
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ERM Environmental Rasources Management, Inc.

DRILL LOG

PROJECT/TASK

7 of 1

PROJECT NUMBEH SHEET MO,  |HOLE MNUMBE

Sall and Well Installation 71226.02.01

1200

SITE

Ell Lilly, Shadeland, IN

COORDINATES

N 1723,37; E231.69

CONTAMINANT SCREENING NCTES
Photo Tonlzation Detector

BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING| D1A, |DEPTH (FT}
02/28/01 | 03/02/011 Reynolds fobild cME 95 9-Inches | 109’
Continued
SAMPLES/R.CORE CONTAMINANT
SCREENING o
*
o = o [F [ x| = | O | DESCRIPTION AND CLASSIFICATION DRILLING NOTES
w 1 B2|Sz| 3| 82|82 12 |EE | B | B &) danslty, grain size/shape, calor, structure B rotire
GE [8&h28|oL|valea| 86§ [ <w | W | £ = compasition, sarting, texture, moisture character of drilling,
[ stz zleg|e2iags| 8% | 7P| |2 M jacies, ador ato,
2 o S|~ |®RT] ©= &5
—3 1o} [}
v | T o
50 =5
==
0.0
145865 | 45| 5 pH=7.90 '
0.0 ~631 B3.0-B3.75" SAND: {OYR B/4 tt. yellowlsh
brown, 80% flne Sand; 20% Slit; saft,
frlable, slightly molst.
-B3.7- S
B83.75-68,0" SANDY L OAM; IOYR 6/4
yellowish brawn, 50% Silt, 50% {ine Sand;
slightly molst.
0.0
15:5 |4.26| 5 pH=7.93
As above, [0% subraund ta raund Gravel
ta 1" diamater; 45% fine Sand; 45% Slit;
malst.
0.4
~B38+ .
—B8 .2 B88.0-88.18" GRAVELY SAND: [OYR 5/8
brown, 20% subround to round Gravel;
80% coarse Sand; friable, molst.
88.18-64.0" GRAVELY SANOY LOAM; IOYR
5/3 browvin, 30% subraund to raund Gravel;
5:36 | 4.0} 5 O.t |pH=8.48 50% 1ine Sand; 20% Silt; malst.
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Environmental Resources Management, Inc.

Ell Liily, Shadeland, IN

N 1723.37; E231.69

Photo Ionization Datector

PROJECT/TASK PROJECT EUMBEB SHEET NOQ. _‘_i_'i__OLE NUMBE
GEOLOGIQ DRILL LOG | soi and [fel] Installation 71226.02.01 goftt '} 200
SITE COORDINATES CONTAMINANT SCREENING NOTES N

BEGUN
02/28/01

COMPLETED |[DRILLER
03/02/01 | Reynolds

DRILLING EQUIPMENT

Mobild cME 95

BORING DIA. [DEPTH (FT}
9-Inches | 109°

Continued

SAMPLES/R.CORE

Lab Sample #
ima
Recavery
(1agt)

CONTAMINANT
SCREENING

Length
{1eet)
Blow Caunt
RAD (%
Sample Scan¥
(Vppm)
Headspacex¥|
{Vppm)

Obser—
vatians

LAYER
OEPTH

DEPTH
GRAPHIC LOG

DESCRIPTION ANO CLASSIFICATION
density, graln size/shape, color, structure
compasltion, sorting, texture, molsture
iacles, ador

ORILLING NOTES
wated levels,
ater return,

character of driling,

etc.

5:35 | 4.0

0.0

pH=B.48

ig:15 | 4.08

0.1

18.3

pH=B6.47

10:5 12,75

25.2

-7l

-75.9-

-768.54
~76.8

—~78-

-13Y

70

T1.0-73.0": GRAVELY SANDO: IOYR 8/4 #.
yellawish brawn, 40% subround ta raund
Gravel; 50% fine to coarse Sand; 10% Sit,
iriable, moist, ‘

75—

73.0-75.91 SAND; {OYR 5/3 brown, 5%
coarse ta fine Sand; 5% Silt; soft, wel.

As Abave, <(0¥ subround t& round gravel
ta 2" diameter, poorly sarted; wet.

75.01-78.24": SANIDY GRAVEL: IOYR 6/4
yeliowlsh brown, 80% round Gravel; 35%
flne ta coarse Sand; wet,

78.24-70.5": GRAYELY SANC: IOYR 5/4
yallawish brown, 30% round Gravel; BO%
coarse Sand; wet.

78.5-78.83" QAM: 10YR 6/3 brawn,
B80% Silt, 40% flne, jell sarted Sand; soft,
wel.

=

78.83-78.0" GRAVELLY SAND: {10YR 4/3
brawn, 35% subround te raund Gravel,
BO% ine to coarse Sand; 5% Silt; Fe
staining in patches, wet.

/

78.0-82.5" GRAVELLY SAND; mottled
10YR 2/2 very dark brawn, 2.5Y 4/4 adllve
brawn, and IOYR 4/3 brown, 25%
subangular to round Gravel; (5% m-¢
Sand: 5% Slit; ader, staintng, wet.

Wet at 73

Geotech samp
Ta-8{'
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ERM Environmental Resources Management, Inc.

EO PROJECT/TASK PROJECT EUMBEH SHEET NO. EOLE UMB:
WE LOGIQ DRILL LOG Soil and [¥el] Instaliation 71226.02,01 g of 1 20
SITE CODRDINATES CONTAMINANT SCREENING MOTES
Ell Lilly, Shadeland, IN N 1723.37; E231.69 Photo Ionization Detector
BEGUN COMPLETED [DRILLER DRILLING EQUIPMENT ORING DIA. [DEFTH (FT) .
Q2/28/01 | 03/02/01 | Reynolds Mabilg GME 86 S-Inches | 109’
|
Continuved |
. i
SAMPLES/R.CORE CONTAMINANT
SCREENING @
2
o | g2 % wx | T | o DESCRIPTION AND CLASSIFICATION DRILLING NOTES
ay laz|E=| 3| 82|18l 10 e | & 1 8 g dansity, grain slze/shape, color, structure FTated return,
BlE 230|289 |waleal g | =<w || & |a compasition, sorting, texture, moisture character of drilling,
V3] cr|wo| xlg|los S 8% =0 0O [ £ | facies, odor eto.
Fa) od Lecial|w| &5 =
«© an} E © m
- @ o
[T e
Graund water
sample 81°
06 (275 &
~B2.5 T
: 825-83.0" SILT LOAM: 2.5Y 4/1 dark
grey, 20% medius Sand; 80% Slit; odor
413 -834 detected, staining, wet. Geotech sampla
83.0-89.0": SAND: 2.8Y 4/1 dark grey, 83-84' :
95% fine ta medium, fel] sorted Sand; 5%
Silt; ador detected, staining, wet.
2.4
20 | 30| 8
0.8
240 216} 5 358 ~891 89.0-90.0" SANDY LQAM: 2.5Y 3/ verk
dark gray, 156% subround to round Gravel;
80% m~c Sand; 5% Silt, ador, stalning,
wet.

L=a vy
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ERM Environmental Resources Management, Inc.
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EEO L O GIC DR IL L LO G PROJECT/TASK PROJECT NUMBER| SHEET NO. ] HCLE NUMBER
Soll Borind and Jtel] Instaliation 71226.02.01 0ottt 2001
SITE COORDINATES CONTAMINANT SCREENING NOTES
Ell LHly, Shadeiand, IN N 1723.37; E231.68 Photo Ionlzation Betector
BEGUN COMPLETED |ORILLER DRILLING EGUIPMENT BORING BIA. |DEPTH (FT)
02/28/01 | 03/02/01 | Reynolds }obild CME 96 9-Inches | 109"
Continued
SAMPLES/R.CORE CONTAMINANT
SCREENING 0]
&
o |» . [E [¥ x| = | 3 | DESCRIPTION AND CLASSIFICATION DRILLING NOTES
o |6B|[S2[2Eig<an]| 1« |TE 1 E | 2 & density, grain size/shape, calor, structure ud] S
E Lol oo |0l Lz o [ o | 25 return,
G ool fn|9q|Pal8a; so STV TV o = compasitlon, sorting, texture, malsture characler of drlling
O g8 Ee|esias] AR | 0|12 facles, adar g '
% i t_]JII ‘g:_-“’ g“" (o2 o«
—lt faa) 23}
€3] €I
—g0.2 90.0-90.18" SANOY GRAVEL: 2.6Y 3/1
very dark grey, 80% subround to round
Gravel; 35% m—c Sand; 6% Siit; odor,
stalning, wet,
90,16-93.0% SILT LOAM: mottled 10YR 3/3
8.4 dark brown and {OYR 2/1 black, 5%
subround to round Gravel, 26% m. Sand;
B0% Silt, 10¥ Cisy, stiff, si. maist.
1210 [2.758] 6 As Abave, 2.5Y 3/1 v. dark grey, 15% {.
Sand; 85% Siit; ador, stalnlng, wet.
—g3-
58 9 93.0-95.5" SAND: 2.5 3/1 very dark grey,
30% subraund to round Gravel; 85% f~c
Sand; 5% Siit, odor, wet.
7.0
14: X ~95.5-
00128 o 95.5-95.03" SILT LOAM; mottled 256V 471
dark grey and 2.5Y 4/3 alive brown, 5%
round Gravel; 20% 1. Sand; 76% St stiff,
adors, staining, slightly malst.
95.83-98.0" LOAMY SAND: 2.5Y 5/2 grey
brown, <i¥ raund Gravel; 80% fine Sand;
20% Silt; sott, odors, wet.
2.0
-88+ Geatech sample
a8-103"
15:82 130} & 8.4
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ERM cnvironmental Resources Management, Inc.

pEOLO I PROJECT/TASK PROJECT EUMBEﬂ SHEET KO. |HOLE UMBE
GIQ DRILL LOG | s and [iel] Installation 71226.02.01 sotl 20
SITE COCRDINATES CONTAMINANT SCREENING NOTES
Eli Lilly, Shadeland, IN N 1723.37; E231.69 Photo Tonlzation Detector
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA. |DEFTH (FT?
02/28/01 | ©3/02/01 | Reynolds Mabild CME 85 g-Inches | 109
Continued
SAMPLES/R.CORE CONTAMINANT
SCREENING @
kO
of | 2 [E [% x|z | 2|y DESCRIPTION ANO CLASSIFICATION DRILLING NOTES
Slo az|Ex 82| 82l8%=2l 12 1 EE | B g § density, grain slze/shaps, colar, structurs e etrn,
GE 32| 280y |w slEa EE =w | £ | compositian, sarting, texture, moisturg character of driling,
v | on|Bn e | ol a2 A% < |4 facles, ador etc.
n o Bl | ol T S = A
g R ®
3] € OO
98.0-103.0" SAND: I0YR 3/1 very dark
grey, 89% medlum, well sorted Sand; (%
Sft: very uncansolidated, stalning, strang
adars, wet,
8.2
B2 §3.0 5
-103 -
103,0-107.25" SILT LOAM: 2.5Y 3/1 very
dark grey, 40% medium Sand; 80% Sit;
stalning, odar, wet.
1.0
05—
o5 | 1.0 5 pH=8.92
Ground -.vale
sample 108
8.9 Geotech sample
~107.25 107-108"
) 107.26-108.0" SILT LOAM: 2.5Y 3/l dark
gray, 30% ting Sand; 55% Silt, dense; 15%
Clay, stif1; adar, slightly malst.
~{08-
END OF AT 108" BGS.
10
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ERM Environmental Resources Management, Inc.

WELL CONSTRUCTION LOG

PROJECT/TASK

PROJECT NUMBER WELL NUMBER

Soli Boring and [iel] Instatlation 71228.02.01 [ 2001

Ground Surface
=

a._._

T Pratective stick-up,

vy
s
o}

&
-
&

A AHHHHHHEHHHETTHESEi OO

..
",
. a |at

.
v e v e s o
..

e b

SRR

[ T T
. .. .

lackable pel] cover

o ~ Cement

vy,
P

.,

Z b LLTATEA - T B

% 2

2—-inch diameter stainless
\,  steglriser
I8 bags of Purg Gaold

bentanite chips

Gel grout

{ bucket of bentanlte
pelets

21 bags of #5 Sllica sand
pack

RN O

..
P
. e

9
B

PR
.

10-slat, 2-Inch diamater,
stainless stgel screen.

“ e+ e e e

Associated Soll Barind 209/
Clty Shadeland

County and State

Tippecanos, IN

Ground Surface Efevation . 81410
Measuring Polnt Elevation _8/6.78
Surveyed [] Estinated

Instailation Date (s 02/25/0’“03/03/0"

Deliling Method _ffobile CHE 65

Orilling Contractor _Heynoids
Drilling Fluig ..797¢

Development Technlque {s) / Dates
Developed well using a Grundfos Redi—Flo2 Pung

MHarch 2001

Fluid Loss During Driling (gals) ——— .
wWater Removed Ouring Development {gals)

Statlc M Levei Depth (feetj
Date Water Level Measured

well Purpose Fronitoring weiy Piezometer

Remarks N /172337n E25L08 -
The cosing and graund surface efevalions were
measured using Liffy plant datum.  The northing
and easting coordinates are based on the Lilfy
plant grid,

Prepared By Christine Tonn

Focatiod _ Yernon His
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ERM Environmental Resources Management, Ihc.

4 1/4" x & Split Spoon Sampler

PROJECT/TASK PROJEGT PUMBEH  |SHEET NO. [HOLE [TOMBE
GEOLOGI( DRILL LOG | s and Installation 71226.02.01 10f 10 7} 20
SITE COORDINATES CONTAMINANT SCREENING NOTES
Ell Ly, Shadeland, IN N 1299.01; E160.94 Photo Ionizatlon Getector
BEGUN GOMPLETED |DRILLER DRILLING EQUIPMENT SORING DIA. JDEPTH (FT)
03/09/01 | 03/21/01 | Reynolds [abfid cME 95 9-Inches | 89’
CORE RECOVERY (F1.7%) CORE B0YES [SAMPLES JELEV.TOP CASING |GROUND ELEV. [DEPTH/ELEY, GROUND [HATEH  [DEP TH/ELEV. TOP OF ROCK
/ 813.21 811.20 ¥ 60" bas / 55120 NOT ENCOUNFERED
SEMPLE DEVICE DRILL CASING LEFT IN HOLE: DIA./LENGTH LOBGED BY

Christine Tonn

SAMPLES/R.CORE CONTAMINANT
SCREENING s}
o |- o [F % e | x| 3 |u DESCRIPTION AND CLASSIFICATION PRILLING FIOTES
ay |e=|E=| 38z 8= { v b= | = | 2 (& density, graln slze/shape, colar, structure return'
E > 0| ow E|CE [ =4 o o T =] . b
g€ |80 Z0|0, |V eal S cw | w{ £ |G campozsition, sorting, texture, moisture character of driling,
0 ox|losxlg|lel 58 2% 08 < |9y facles, adar etc,
7] — =) = = @ o
o o =0 | ;- | T o s> 5
“ I
W T

The caslng and
ground surface
slovations were
measured using Lily
plant datum. The
northing and
easting
coardinates are
based on the Lilly

4 plant grid.
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ERM Environmental Resources Management, Inc.

G EO L O G PROJECT /TASK PROJECT NUMBEH SHEET NC. [HOLE NUMBF®
I0 DRILL LOG | soi and Instaliation 71228.02.01 20t 0 42002
S1TE COORDINATES CONTAMINANT SCREENING NOTES o
Ell Lilly, Shadeland, IN N 1299.01, E150.94 Photo Ionization Detecior
BEGUN COMPLETED |ORILLER DRILLING EGUIPMENT JBORIN DIA, IDEPTH (FT)
03/09/01 | 03/21/01 | Reynolds CME 95 g-Inches | 99’
Continued
- SAMPLES/R.CORE CONTAMINANT
SCREENING o
i
ol | = ENFEE wr | x| ot DESCRIPTION AND CLASSIFICATION DRILLING NOTES
al, |sz|s2| 38| 82l%= L2 (¥5 | & | 2 [E density, grain slze/shaps, color, structure Pt return,
éunE %;’3 galog|vales 55 | =W | Wi g [ campasitian, sorting, texture, malsture Gharacter of drilling,
9 gv uz E% %2: as SE = jacles, ador etc.
@ ;mn E o] 2]
—J M ax
. 3 |2
G
|
15—
7 Blind drilied to 19
BGS
-19-f -
19.0-19.5" GRAYELY SAND; 10YR 5/8
yellow brown, 30% angular/to subround
. . = -19.5. Gravel; B5% f-c Sand; ta §/2" diameter;
15:00 1 251 5 1O |pH=r.45 5% Slit; loose, sl. maist. s
EQ 5- 20 75 SANIL IOYR 8/4 ligi'lt

Sand 3% Silt very Ioose slightly, maist
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ERM Environmental Resources Management, Inc.

PROJECT/TASK PROJECTNOMBER  [SFIEET RO.  |HOLE NOMBE
GEOLOGIQ DRILL LOG Soll Boring and el Instaliation 71226.02.01 30f10 F20

SITE COORDINATES CONTAMINANT SCREENING NCTES
Eli Lilly, Shadeland, IN N 1299.0% E150.94 Photo Ionlzation Detector
BESUN COMPLETED JDRILLER DRILLING EQUIPMENT BORING DIA. [DEPTH (FT)
03/G9/01 | 03/21/01 | Reynolds CME 86 9-Inches | 99’ 3
Continued
SAMPLES/R.CORE CONTAMINANT
" SCREENING lOD
of |z |__lglE |3 gz | = | gkl DESCRIPTION AND CLASSIFICATION DRELEING NOTES
o | BmisT| 28I S=la- I w il ghsity, grain size/shape, calar, structure : 4
GE |28 TB|9y El@& 55 Zai | i L 3 compaosition, sarting, texture, malsture Chare{tuc?nl#
o | gEla|xgla G Sn | 28 D g (o facles, adar o driihg,
0 2|7 gx|al|uZ| 58 o » ete.
@ [nn] © m G
—t @ 1]
[¥4] I
1.0 ~20.7] . '
20.75-24.42": GBAVELY SAND: 10YR 5/4
yellow braown, 30% Gravel tao i diameter;
60% 1-c Send; 5% Siit, ’
| 500 | 25| s pH=7.45
2.0
20 24.42-25 5 SAND: [OYR 8/4 light
— 5.8 yellawish brown, 89% 1-m, pel| sorted
: Sand; 1% Silt; band oi Fe stalning up to
{/4" thick, sl. maolst.
15:15 05 5-268.25" SAND: [OYR 7/3 very pale
-28.0- ?Irowtn, 10% 5ubraund‘to mun((ji gra‘éel; ar%
ne to coarse, poorly sorted Sand; 3%
325 5 | pH=8.13 Silt; moist. /
26.25-28.0': SAND: 10YR B/3 pale brown,
94a% fine, [vell sorted Sand; 1% Silt; moist.
0.0
-28+ -
28,0-34.0" GRAYELY SAND: iOYR 5/8
yelowish brown, 25% angular t¢ subround
1525 | 281 & 1.0 jpH=5.44 Gravel, 72% medlum to coarse Sand; 3%
Gilt; loose, moist.
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ERM environmental Resources Management, Inc.

GEOLOGIC

DRILL LOG

PROJECT/TASK PROJECT EUMBEB
Soit and Installation 71228.02.01

SHEET NO.  [HOLE NUMBER

4o0f10 F2002/
SITE COORDINATES CONTAMINANT SCREENING NOTES -
Ell Lilly, Shadeland, IN N 12989,01; E150.84 Fhoto lonization Detector
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT |[EORING DIA. [DEPTH (FT} |
G3/09/01 1 03/2¢/01 § Reynoids fobild cME 95 9-Inches j 99 \
Continued
SAMPLES/H.CORE CONTAMINANT
SCREENING o
1 | SRERE e | = | 2 | DESCRIPTION AND CLASSTFICATION ORTLLING NOTES
aly |52ise| 38| 8zite| 1o (U5 | K| 8 [ density, grain size/shape, calar, structure e Ry
EE lad|oio iviieal g5 [<u| w| £ IF compasitian, sorting, texture, moisture charactar of driling
GF o lassmiel) G0 By [ S0 2« [ facies, adar tc. - ’
o 2 - S | ao(aZ] §¢ o ) etc.
@ T ia] 5 T > o]
- [Le] (1]
[¥)] I
30
1.0
Bizh | 251 8 pH=8.44 ]
0.0
~-344 £ i Gravel cantent increases with depth, 4%
1009 Gravel,
ALK
2
e
35—
0.0 o
ik
%%
400
2 50
00!
4
i5:40 [3.337 5 -——taH=0.00 0
Re iy
[ aC
gy
00"
SR
G0,
X
15 20
4o
.75
Y
1,0 A
s
o
oYy
X"
+0;
Q;’f& k
0.
6. 50
I5:45 | 26 5 0.0 |pH=8.40 00y
3. 40
e di]
45 2. 0
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Eli Lilly, Shadeland, IN

N 1289.0% £160.94

Photo Tonlzation Detector

PROJECT/TASK PROJECT NUMBEH SHEET NO.  [HOLE NUMBER
BGEOLOGIQ DRILL LOG | Soi Borin and [ia] mstalation 71226.02.01 50110 [ 2002
SITE COORDINATES CONTAMINANT SCREENING NOTES

BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA. [DEPTH (FT?
03/C9/01 | 03/21/01 | Reynolds Mobild CME 95 g-Inches | 89
Continued
SAMPLES/R.CORE CONTAMINANT
SCREENING @
ol | o [ [ cr |l el 2 DESCRIPTION AND CLASSIFICATION GRILLING MOTES
oy |ez|lE2| 3|8z 8e | e | e 2 E'z“ density, graln size/shape, color, structure e return
GE 68| 208l9|walea| a6 < | W | £ |F compositian, sarting, texture, maisturg i
[us] X E=N=Y = o : character of driling,
A | ox|os) 2e| el B #u =0 [ O g facies, odor etc.
o @ — Sl | a2 © o
© o o E m“-’ < > o
| jueg 1]
o | T o
40 [oZ0 40.0-40.92": GRAVEL: 7.5YR 5/4 brown,
%o% 5% subround to round Gravel; 5% medivm
by f,’o to coarse Sand; Fe stalning, malst.
0.0 ,{;300 As above, Gravel to 2" dlameter.
-40.9 ek .
40.82-44,0": SAND: T.5YR 4/3 brown, 74
subraund to round Grave!; 83% coarse,
poaorly sorted Sand; 1% Siit; loase, maist.
545 | 26 & pH=8.40
176
-44 ;
44,0-44.33" GRAYEL: 7.6YR 7/8 and £/8
— 44,3 2 5 reddish yellow, and 7.5YR 4/2 brawn,
Cpc 100% angular ta raund Graval; malst. yd
pRe 44.33-45.58"% SANDY GRAVEL: [0YR 874
SRPLY light yellowish brown, 78% raund Gravel;
45“5@%_ 20% {-m Sand; loose, maist.
X
1.8 oooo
45,8+ 2 .
45.58-45.83" SAND: 1OYR 5/2 graylsh
brown, 98% f-m Sand; 4% Silt; molst,
4583-49,0" SANOY LOAM; 10YR 4/1 dark
aray, BO% fine Sand; 40% Siit; bands of
555 | 25 | 5 pH=8.20 IOYR 3/1 very dark gray staining, odar.
2.0
-49- ,
49.0-40,08" §ILT; 2.6Y 5/2 grayish
brouwn, 4% 1. Sand; 98% Silt; 4 mm 2.5Y
B:40 | 501 5 20 |pH=7.85 2.6/1 black at bottam, maoist.
-49.7
~48.8-
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ERM Environmental Resources Management, Inc,

G EO I_ O GIC DR IL L I_ O G PBOJEQT!TASK PROJECTEUMBEﬂ SHEET NO. IHCLE NUMBFR
Soll Boring and Well Installation 71226.02.01 gof 0 2002
SITE CCORDINATES CONTAMINANT SCREENING NOTES )
Eli Lilly, Shadeland, IN N 1299.04 E160.94 Fhoto Ionlzatlon Detector
BEGUN COMPLETED |[DRILLER DRILLING EQUIPMENT BORING DIA. |DEPTH (FT}
03/09/01 | 03/21/01 | Reynolds [Foblld CME 95 g-Inches | 99’
Continued
SAMPLES/R.CORE CONTAMIMANT
SCREENING 2
F
o | R EFE cr || o DESCRIPTION AND CLASSIFICATION HRILLING NOTES
So (CRIETIZBIBI8E| 12 A = density, grain size/shape, calor, structure i R,
ERER IS A E E = > T |= return,
= || cfa(Cy|Pa|Ba| dg <uw | w [ £ | caompasitlon, sorting, texture, malsture character of driling,
w pT|E=lza| e AR |77 F <@ {acles, ador atc.
Fal o Sl ol |9 O = o
@ m E (1] (W)
- 4] [2F]
[¥3] I
£0.08-50.5" SAND: black, 80% 1,
505 sarted Sand; 4% Silt; ador, maist.
’ 50.5-52.08": SILT: banded 2.5Y B/3 light
2.0 ()jfellswish bra%w;, black and 2.5Y 3/1 vary
ark gray, 2% 1. Sand; 88% Silt; 5-53°
caheslve, dark bands 2mm to 1" thick, Soll sample 51.5-53
molst,
|iB:40 | 50| 5 pH=T.85| _p» |_
52,08-52.91" SAND: bandad black, 2.5Y
5/i gray, and 5Y 7/1 light gray, m,
sorted Sand, bands ifrom & mm to 37,
35.0 mafst.
~52.9 -
52.01-54,0": SILT: 2,6Y B/3 light yellow
brown, 5% Siit, 5% 1. Sand, coheslve,
molst.
54 /2" black, tine Sand lens, slightiy
cohesive, odor, moist,
54,0-55,0"; INTERBEODED SAND AND
LOAMY SAND: Sand 2.5Y 4/1 dark gray
and Loamy Sand 2.5Y 2.5/ black;
SAND-g8% m., sorted Sand; 2% Silt;
-55 LOAMY SAND-80% m. Sand, well sorted
25.0 Sand and 20% Siit, moderately moist,
! laminatian, crass bedding, in the Sand,
beds from 2 mm to 1", adar.
55.0-56.5"; SAND: mattled 2.5Y 4/1 dark
gray and 2.5Y 7/8 yellow, §7% {-m Sand;
3% Silt; loose, slightly malst, slight adar.
B:10 . = —58.54
4516 pH=7.48 56.5-81.08" SILI: 2.6Y 8/4 light veliow
brawn, 15% Sand; 85% Slit, dense;
cohesive, slight ador, slightly malst.
9.0
8:30 | 40| & 0.0 | pH=7.84




i

A

A

ERM Environmental Resources Management, Inc.

GEOLOGIC D II_ I_ LOG PROJECT/TASK PROJECT EUMBEQ SHEET NO, ‘HOLE UMBE
R Soll Borind and Jell Instaliation 71226.02,01 7of10 T20
SITE COORDINATES CONTAMINANT SCREENING NOTES
EH Llity, Shadeland, IN N 1299.0% E150.84 Photo Ionization Detector
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT EORINQ D1A. [DEPTH (FT)
03/08/01 | 03/21/01 | Reynoids F‘ioblla CME 85 9-Inches | 9¢'
Continued
SAMPLES/R.CORE CONTAMINANT
SCREENING o
-
o |z N EE el x| o |u DESCRIPTION AND CLASSIFICATION DRILLIFG NOTES
v | 8|S 3R Boig=] 1= wi= (= | 5 g denslty, grain size/shape, calar, structure = taen.
E|z =0 | 'go S Ef QG E Lo P [ 8 Y|z Walzlq return,
@ oo|ldo|Yq|¥arlal as <l | W} g |« compuosition, sorting, texture, maisture character of drlling,
) gT|az|ge|es 2| A% i N S ‘ factes, ador ete.
® e @l |87 e~ O L]
- [y4] 15}
UJ I A 12 D9l S, ar 43 ol =l L Lo I~ Tatd
1 0 s 3%l e g Ove, Joa JIG JAa Jaiid, " Juuiy wel, el al Ul
0.0
-84+ ;
£1.08-81.83" SAND; mattled 2.5Y 8/3 light
yedlaw brown, 2.5Y 5/4 light ofive brawn,
and 2,5Y 341 very dark gray, 7% Gravel.
_ai8 to 1/4" diamater; 93% m—c Sand; malst.
8:30 . - ) B1.83-62.08" SILT: banded 2.5Y 4/2
401 8 PH=T.84) p2,|- dark graylsh brown and 2.5Y 3/1 very
dark gray, <I¥ Sand; 98% Siit; slight
gdor, wet,
3.0 82.08-84.0" SAND: 2.6Y 2/1 black, 2%
' subround to raund Gravel, 98% m—c Sand;
odor, wet,
-84+ -
B4.0-B8.0': GRAVELY SAND: 2.5Y 2.5/
black, 20% Gravel; 80% medium to coarse,
poorly saorted Sand; laose, adar, wet.
850 [0.76| & 0.0 |pH=7.08
-B8 Ground pated]
89.0-84.0": SAND: 2.5Y 2.5/1 black, 99% samplg
i-m, poorly sarted Sand; 1% Slit; loose,
316 [ 26| b 10.0 {pH=8.70 strang odor, wet.
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ERM Environmental Resources Management, Inc.

PROJECT/TASK PROJECT PNUMBEH SHEET NQ, LE NUMBF®
EEOLOGIC DRILL LOG | son and [iel] Installation 71226.02.01 gof0 2002

SITE COORDINATES CONTAMINANT SCREENING NOTES T

Ell Lilly, Shadeland, IN N 1299.01; E150.94 Photo Ionization Detector

BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING D1A. DEPTH (FT}

03/08/01 [ 03721701 | Reynolds Mobiid CME 95 g-Inches | 89

Continued
SAMPLES/R.CORE CONTAMINANT
SCREENING o

M PREEE: cr | x| 3 |y DESCRIPTION ANO CLASSIFICATION DRILLING NOTES

= solse{ 2 9olas| o UE VK| B F denslty, graln slze/shape, color, structure F=ted return,

E 20l oo | ST|HEISE| 55 |ZL | G L campasition, serting, texture, moisture ‘ ]

@ co|sw - %4l 3o 3{3 u o p f g P characler of drillng,

V3] gm|ez zlo 2| GO B = jacles, adar ete.

a3 o EC: B8~ o= 5

- m [at}

5] T
13:15 | 2.5 5 10,0 {pH=8.70
No Recaovery
74'-84'

1332 @ 5
14:10 0 5
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ERM Environmental Resources Management, Inc.

EOL PROJECT/TASK PROJECT EUMBEH SHEET MO, [HOLE NUMBER -
OGI( DRILL LOG | soi and [iel] Installatlon 71226.02.01 goft0 2002
SITE COORDINATES GONTAMINANT SCREENING NOTES "
Ell Lilly, Shadeland, IN N 1299.01; E160.24 Photo Ionlzation Detector
BEGUN COMPLETED jDRILLER DRILLING EQUIPMENT JBORING DIA. |DEPTH (FT}
03/09/0% | ©3/21/01 | Reynolds CME 95 9-Inches | 99’
Continued
SAMPLES/R.CORE TONTAMINANT -
SCREENING @
e
o | = o % wr |z |3 y DESCRIPTION AND CLASSIFICATION URELLING NOTES
Gy | 8|S 36| 8-0s| o | U5 [ E 2 density, grain size/shape, color, structure Peated retirmn,
Ele 38283 [w5jas| 55 (=u|{w | & campaositian, sorting, texture, maisture i
AT & 9 B P 4 character of driling,
“« prjes|zlz|es| 28| 2% oo facies, odar etc.
fa) o L2 e=lge o %
5 s |m
|
Ground
sample &
440 | © 5
i 84.0-94.0" SAND: 2.5Y 3/1 very dark
gray, 86% fine Sand; 5% Slit; loase, soli,
very strong ador, wet.
80 |08} 5 5.2 | pH=7.i8
-
845 1251 5 32.0{pH=10.02
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ERM Environmental Resources Management, Inc.
G EO PROJECT /TASK PROJECT NUMBEH SHEET NO. ﬁOLE NUMBE
LOGIQ DRILL LOG | sai and [iel] Installation 71226.02.01 10 of 10 T 2002
SITE COORDINATES CONTAMINANT SCREENING NOTES 7
Ell LIy, Shadeland, IN N 1289.0%; EI60.94 Photo Ionlzation Detector
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT [BORING DIA. DEPTH (FT)
03/08/01{ 03/21/01 | Reynolds Mobiid CME 95 9-Inches | 99
Continued
SAMPLES/R.CORE CONTAMINANT
SCREENING Q
ol s o [ 1% TS U = DESCRIPTION AND Cl ASSIFICATION DRILLING NOTES
‘a so|lEso| 3R 8~ | @ wi= | = | 2 g density, graln slze/shape, colar, structure == :
SERE IS ol El |2 >oo | o B2OE Vwater return,
GIE |50 (20|9-|¥a|l®a] B8 < | w | £ |5 compositian, sorting, texture, malsture character of deiling,
a e8| e |eL8s A% T2 tacles, adar etc.
®]l = ||| o= &5
— @ a
) T
32.0
B45 | 2561 b pH=10.02 Graund water
sample 82'
30.0
94.0-99.0" SILT LOAM; 2.6Y 4/ dark
gray, 83% Sit, 2% round Gravel; 8% fine
Sand; 10% Clay, densa, hard, stifi, 3.5"
diameter cobble at 94", slightly maist,
30,0
14:00 | 407 5 L ——|pH=10.29
5.0
END OF AT 89’ BGS,
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l:RM Environmental Resources Management, Inc.

FROJECT/TASK PROJECT NUMBEH LL NUMBER

WELH CONSTRUCTION LOG | soi Bornd and el Instaliation re2s0z01 ] 2002

Assoclated Soll 2002
Clty _Shadsland
e Protectiva stick-up, County and State __Tpecanss, IN
Cround Surface - lockable pel] cover
M= £t T Cement 6120
b o-Inch diameter stailess Ground Surface Elevatlon .
g % N, steel riser Measuring Point Elevation _8/3-2/
/ / 18 bags ot Pure Gold M surveyed [1 Estimated
/ medium bentonite chips
/ é ~ 2 bags of Gel grout
% ? Installation Date (s) _03/16/01--03/22/01
/ Drifllng Method Mobife CME 85
% / Driling Contractor _Heynoids
? Drltling Fluig 50 gafions of water
/ Development Technlgue (s) / Dates
/ Develgped using & Grundios Redi—-Flo2 Pump
/ ? Aprii 2001
Fluld Loss Ouring Drilling (gals)
Z Z Water Removed During Development (gals)
49—
5| —- b 0 1 bucket ot Bentanite
] 7] pellets
55— RN e Statlc Water Level Depth (feet)
L i e Date Level Measurad
] e S Well Purpose _[omTorng Wely/Fiezometer
L= e 25 bags of #5 Slica
=" sand pack Remarks N 12900k £ 50.04
::: w:::: 10-slot, 2-Inch diameter, The casing and ground surface efevalions were
JENN et SEN stalnless steel scroen. measured using Lity pfant datum. The northing
= and easting coordinates are based on the Lilly
=t plant grid.
== Prepared By _ Chiistine Toon
T e PO Locatiod . Yernon Hils
95—  [o b=
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ERM, Inc.
11350 N. Meridian Street, Suite 220

Well Construction Diagram

{ )| LN
ERM Carmel, Indiana 46032 T2 O 1 1
®  (317) 706-2000
[Client] Eli Lilly and Company Date Installed: 11/3/2009
Project: pCBT Investigation Development Method: Bailer
Proj. No.: 0104376 [Wate| Removed During Development:
ERM Geologist Craig Eckerle Static IWateﬂ Level Depth/Elevation: 62.53
Drilling Company: Reynolds, Inc. Northing/Easting: 504931 /4470985 (NAD83/WGS84)
Driller: Lewis Melling Top of Casing Elevation: NA
Drilling Method: Geoprobe 6600 Ground Elevation: NA
Cover
Type: Flushmount
Diamter: 5"
Ground Surface
Concrete

Elev.: Depth:
Top of Fill ft.
Top of Sand fi.
Top of Screen ft. 68
Bottom of Screen ft. 73
Bottom of Borehole fi. 73

Riser Pipe

Material: PVC
Schedule: 40
Diameter: 1"

Remaining Borehole Annulus Fill: Cement

Natural
N/A

Screen Pack Material:
Amount:

Slotted Screen Material
Material: PVC
Schedule 40
Diameter: 1"
Slot Size:

& Borehole Diameter: 2"

Comments: was originally installed as temporary [well pCBT-1 then converted to a permenent No soil

samples were collected.
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ERM, Inc.

GRS L , Well| Construction Diagram
N s | 11350 N. Meridian Street, Suite 220
BRI Indiana 46032
ER armel, indaiana T2014
®  (317) 706-2000
[Client] Eli Lilly and Company Date Installed: 11/4/2009
Project: pCBT Investigation Development Method: Bailer
Proj. No.: 0104376 [Wateq| Removed During Development:
ERM Geologist Craig Eckerle Static IWateﬂ Level Depth/Elevation: 6237
Drilling Company: Reynolds, Inc. Northing/Easting: 504789 /4470939 (NAD83/WGS84)
Driller: Lewis Melling Top of Casing Elevation: NA
Drilling Method: Geoprobe 6600 Ground Elevation: NA
Cover
Type: Flushmount
Diamter: 5"
Ground Surface
Concrete

Elev.: Depth:
Top of Fill ft.
Top of Sand ft.
Top of Screen ft. 67
Bottom of Screen ft. 72
Bottom of Borehole ft. 72

Material: PVC
Schedule: 40
Diameter: 1"

Remaining Borehole Annulus Fill: Cement

Natural
N/A

Screen Pack Material:
Amount:

Slotted Screen Material
- Material: PVC
Schedule 40
Diameter: 1"
Slot Size:

2l|

Comments: was originally installed as temporary pCB
samples were collected.

i| ¢—Borehole Diameter:

T-5 then converted to a permenent No soil
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7 ERM-North Centrai, Inc.

2

ERM Environmental Rescurces Management
PROJECT/TASK PROJECT NUMBEH  |SHEET NO.™ [HOLE NGNMEE
GEOLOGIQ DRILL LOG | 1100 subsurtace investigation 71221.00.01 lofs TSP_b_Fi~
SITE COCRDINATES CONTAMINANT SCREENING NOTES
Ell Lily, Shadeland, IN N 1368; E382 Flame Ionization Detector
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT SORING DIA. [DEPTH (F T}
7/20/99 | 7/22/98 Reynolds EODE Bfdrlilrig — 4 1/4 HSA g-Inches | a7’
CORE RECOVERY (FT./%) CORE BOXES |SAMPLES JELEV.TOP CAGING [GRCUND ELEV. [DEPTH/ELEV. GROUND FATER  |DEPTH/ELEV. TOP OF ROCK
/ 815 NOT ENMCOUNTERED
SAMPLE DEVICE DRILL GASING LEFT IN HOLE: DIA/LENGTH LOBGED BY
2" x 2' Split Spoon Sampler Kimberly Lake
SAMPLES/R.CORE CONTAMINANT
SCREENING O]
.. N EaE: er |z |3 DESCRIPTION AND CLASSIFICATION DRILLING NOTES
s=lso| 3R Selae| 12 |YRE(E| 2 & density, grain size/shape, color, structure oted raturn,
z2|l2gio lJvales] 8§65 | =W | W | & |4 campasition, serting, texture, molsture character of drill
oul52l 281 aaloal a=z o Lo el % facles. od harac driling,
o~ 2> 52| ez |8 &9 = acles, ador eto.
o« m B |m = &
m o)
o I

7 Blind drlll to 44’
BGS,

20




ERM—North Central, Inc.

o TN e T

ERM Environmental Resources Managemant
PROJEC 1/TASK PROJECT NUMBER SHEET NO. THOLE NuMF
GEOLOGIQ DRILL LOG Ti00 Subsurface Investigation 71221.00.01 206 TSP-
SITE COORDINATES CONTAMINANT SCREENING NOTES
Eli LMy, Shadgland, IN N 1365; E392 Fiame Ionization Detector

40

BEGUN COMPLETED [DRILLER DRILLING EGUIPMENT ORING| DIA. {DEFTH (FT}
7/20/99 | 7/22/89 | Reynolds ﬁobila 81 drlifrig — 4 1/4 HSA g-Inches | 97’
Continued
SAMPLES/R.CORE CONTAMINANT
SCREENING =X
M = |E [F U OESCRIPTION AND CLASSIFICATION DRILLING NOTES
al, le=|S=l 3B 8218z 12 we = 2 |z density, grain size/shape, color, structure Bt ratur,
Ez |38| 220 |wgjmg| 56 |<W W | & = campasition, sarting, texture, malsture character of driling,
oF ezl sgiesgsl A% | 7| T 2 tacles, odor iy
2 = A g-lE®=] °o= ]
— 14} ]
a |z
20
25
30
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2 ERM~North Central, Inc.
V.
ERM Envlronmental Resources Management
_—b EO |_ O GI PROJECT/TASK PROJECT EUMBES SHEET NO. |HOLE [NUMBE
G DRILL LOG T100 Subsurface Investigation 71221.00.01 Jofs TSP=
SITE COORDINATES CONTAMINANT SCREENING MNOTES
Eli Lilly, Shadeland, IN N 1365; E382 Flame Ionizatlon Detector
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT EORINg DIA, |DEPTH {FT)
7/20/99 | 7/22/499 | Reynolds Mobiid 61 drllt rig — 4 1/4 H3A g~-Inches | &7’
Continued
SAMPLES/R.CORE CONTAMINANT
SCREENING o)
Sk
ol = o x| x| 3 | DESCRIPTION AND CLASSIFICATION ”P'IG! NOTES
a G| S| SRE| 8= (8=] 1w ui= = | 2 g denslty, graln size/shaps, coiar, structure QL V'S,
E|lZ |Zolu|S E|RDE] . & oo e | B patel return,
glE | cp|Y5(Va)8a] §6 | <W | Wi g (g campasltion, sorting, texture, moisture character of drliing
© ex|ec|zg|a Gl 2% | 9| 9| = ¥ tacles, cdar s '
o w Q| al (vl oFf o :
[1e] m = © w
- [sal ah}
|z
40
44.0-45,0" SAND; 2.5Y 4/3 olive brown
to 5/2 greylsh brawn, v.i~1 Sand
TSP5
44-48) o | , | 22 - sorted; loase, slightly molst.
s |~ 28 et 45.0-45.1"; SAND.AND GRAVEL; 2.57 6/3
1800 37 light alive brawn, 20% SlIt on grains, 40%
m-v.c. Sand, 40% Gravel ta 0.5"
diameter, angular to sub-rounded;
g7 slightly malst.
125 | 2 | & pH=8.08 45.1-45,25" SILT LOAM: 50% Sit, 40% Blind drlll 4748’
v.f. Sand, 10% Gravel; Increased BGS dueg ta high
campactness, dry. blaw counts,
45,25-48.0" SANO AN[ GRAVEL: 2.5Y
37 5/3 light ollve brawn, 20% Slit on gralns,
| o 72 H=7.54 40% m-v,c, Sand, 40% Gravel to 0.5"
59 pr=i. dlameter, angular to sub—rounded; adars
38 throughaut sample, slightly molst.
Fine to medium Sand.
24 47.25-48.2": SANQ: 2:5Y 8/3 fight
B5 yellowlsh brown ta 5/4 light alive brawn, .
f 2 T 5% Slit on grains, 75% m—¢ Sand, 20% Blind drllf 51,.3-52
e Gravel, sub—rounded to angular, to 1" BGS due to high
diametar; loase, strang odars, dry. blew caunts.
2.5Y 5/3 light olive brown {-m Sand, |
sorted; loose to riable, slightly maist,
t] o2 8 pH=T.74 48.2-49.0" SA  2.5Y 474
olive brown, 10% Silt on grains, B0% m-c
88 Sand, 30% Gravel to 1" dlamatsr,
sub- rounded to sub-angular, paorly
20 sorted; slightly molst,
33 48,0-52.0°; SAND: 10YR 5/4 yellawlsh ,
21 2 {188 pH=7.83 brown with 2,6YR 4/8 red Iran staining an Blind drlll 55-68.5
- gralns and in vugs, f-m Sand, fell sorted; BGS due to high
strang adars, dry. blaw counts.
Qceasional gravel to 0.75" dlameter, very
strong odors.
2 200+ 52.0--54.0": SAND: 30% Siit on gralns, 45%
i-m Sand, 25% Gravel ia 1.5" diameter,
angular ta sub-rounded; loase, dry.
54.0-83.1": SAND ANT GRAVEL: I0YR 5/3
TSPS brown with Y.5YR £/6 strang brown Iran
(58-B0 37 stalning In vugs, 20% St on grains, 30%
S 2 | 29|30 i-v.c. Sand, 50% Pebbles to 0,25"
1510 56 dlameter, sub-rounded; loase, vary
strong adors, dry.

L Very strong odars.




ERM

ERM—North Central, Inc.

Environmental Resources Management

e L St

E PROJECT/TASK PROJECT EUMBES SHEET NO. [HOLE NuMP~ !
E OLOGIC DRILL LOG TiO0 Subsurface Investigation 71221.00.01 4 0f 5 TSP~ _J
SITE COORDINATES CONTAMINANT SCREENING NOTES
Eli Lilly, Shadeland, IN N 1385; E392 Flame Ionization Detector
BEGUN GOMPLETED DRILLER CRILLING EQUIPMENT BORING OIA. [DEPTH (FT)
7/20/99 | 7/22/98 | Reynolds 61drill rig ~ 4 1/4 HSA g-Inches | 97’
Continued
SAMPLES/R.CORE CONTAMINANT
SCREENING <
ol 1o o [E % N DESCRIPTION AND CLASSIFICATION BRILLING NOTES
Flp (S=|2o|3 88| 1o | UE | K| 8 [ density, grain size/shape, calar, structure e rotura,
Elg |22|o8|S[|4E|aEl 55 | < |w | & |3 compasltl ting, texture, maistur EU R
i) ol oo © ol ® o [T <L o < cmpasition, sarting, texiure, maisture character aof drlling,
A 2= 8z 2 o2 ‘63{1 2% —0 | O = & facies, odar etc.
B = m|ET (g ©~ Z
—I m o
S 53] xI
78
8
2 | g7 1208
86
SAND: decrease [n gravel cantent ta
a7 0%,
212 gé 408 pH=8.40 - Qceaslenal black vugs, [ncreased
- = compactness, _/_
e B3.-84.0" SILT LOAM; 84% Slit, 35% v.i.
RS Sand, 1% Gravei; dry. ,
3 25 £4.0-85.0% SANIY LOAM: 2.5Y 4/3 olive Blin¢ drill 86.5-88
1| 2 t 37 lisso pH=7.33 brawn with some black stalning BGS due tf high
: f0g 7o throughaut sample, 24% Slit on grains, biow counts.
7 RSt 75% 1-m Sand, 1¥ small Gravel, sub-
L rounded; loase, very malst. Wet at B8’ BGS.
13 S 85.0-808.0" SILT; 2.5Y 5/3 light alive
Bl =T brown with {0YR &£/8 yellawish brown lran
76| 2 77 3200 pH=7,02 == stalning an grains, 15% Clay, 45% Siit, 25%
ag AEas f-m Sand, raunded, 16X Gravel to 0.6"
ey diameter, sub-raounded to angular;
moderately soit, malst, Odors not ag
12 BB.0-BR.O" strong as abave.
il - ANO SILT | QAM: Loamy Sand conslsts af
2| 2] 49 |9075 phi=g.80 10YR 6/3 brawn ta 4/1 dark grey, 16% Sit
o2 an grains, 84% {-m Sand, 1% Graval to
0.5" diameter, sub-raunded, Silt Loam
consists af 2.5Y 5/2 graylsh brawn, 7T0%
30 Silt, 29% f-m Sand, 1% Pebbles,
125 2 | 84 |uags]  |pne773 subreunded, to 1/5” diameter. Blind drlll 71-72'
B88.0-89.5" LQAMY SANO: harizontal BGS dua ta high
- laminatlons In siit. blow counts.
—727 e B89.5-70.0% 5Y 4/1 dark grey, claysrich
13 —72.5- gy unlt caontalnlng 20% 1-m sand; hard} ) Remalning FID
51 2 | 1 laa77 H=7.52 ek strang adars. e readings taken
. 18 pR=f. 70.0-70.5" SANOY LOAM: 2.5Y 5/3 light directly trom spoan
3 allve brawn, 40% Slit an gralns, BOX f-m due to low sample
Sand, rounded; laose to friable, wet. recavery.
iz 70,5-72.0" CLAY LOAM: 2.6Y 4/2 dark
greyish brown, 35% Clay, 40% Slit, 25% 1.
51 2 2; 507 pH=08.24 Sand; stitf, wet. . '
37 Increased hardness., 20% f-c¢ Sand, 10%
Gravel to 0.25" diameter, sub-reunded ta
angular, moist.
8 72,0-725" SILT LOAM: 50% Siit, 50X f-m
2 o 2}:9 78 pH=g.22 Sand, reundad; logse, wet.
72.5-73.5% : 30% Clay,
103 50% Silt, 20% 1. Sand, occasianal gravel
ta 2" diameter; stiif to saft, |
19 73.5-74.0': SANOY LQAM: 36% Slit, B5%
{2 t-v.e. Sard, lnlhg downward sequence;
151 2 | 53 {1694 pH=0.5 laose ta frlable, wet.
42 74.0-87.5" SAND: 2.6Y 5/2 graylsh
Drown, 10% St an aralns, 90% {-m Sand,

k2l sorted, rounded; loase to iriable,
maderately dense, wet.
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, ERM-North Central, Inc.
ERM Environmental Resources Management
E O PROJECT/TASK PROJECT EUMBEEI SHEET NO.  |HOLE NUMBE!
GEOLOGIJ DRILL LOG T100 Subsurface Investigation 71221.00.01 5015 TS'F’_H—
SITE COORDINATES CONTAMINANT SCREENING NOTES
Ell Lilly, Shadeland, IN N 1366; £392 Flame Ionlzation Detector
BEGUN COMPLETED {DRILLER DRILLING EQUIPMENT BORING DIA, [DEPTH (FT)
7/20/99 | 7/22/88 | Reynolds 81 drlil rig - 4 4 HSA 9-Inches | 87"
Continued
SAMPLES/R.CORE CONTAMINANT
_ SCREENING &
M "RERE S OESCRIPTION AND CLASSIFICATION DRILLING NOTES
aly |6z|so| 3k (S<|ast 1o | EE (K (B density, grain size/shape, color, structure e etorn,
EE |z2ion!/S |wE|88| 5§ |<u |w| £ composition, sorting, texture, maisture "
@ pojc|Yz|Cel8s] 28 sEi gl e P ' g , character of drilling,
W c-loc|xlg|uligs 8% << facles, gdar etc.
Fay Q- Sl |ald|v o o
® = m | | @ o> &
- @ o]
193] pa oy
8
2 [ 2 | 33| Bind drlil B1.5-82"
. BGS due ta high
blow caunts.
i% Gravel to 1" diameter.
5 :
212 gg 849 pH=8.74 Increased campactness, f
100
Ground d
sample caliecte
{gffssg Sg from temparary
GW 2 2 | g |1845 pH=B.70 screen at 84-89"
1540 - .
(TSPS 19
95-~88 65 -
fS 2 2 109 754 pH=4.B8
215
94 g7.6-88.0" 1 2.5Y 4/2 dark
graylsh brawn, 20% Slit, 80% {. Sand.
Shoe cantains small amount of clay. J
2| 2 o8 £8.0-80.0" SANDY LOAM
Silt Loam canslsts af 0% Clay, 80% Silt,
30% 1. Sand; ~2" thick St Laam layers,
TSP5 of ~B" thick Sit layers, wet.
(90-42 41 90.0-91.0": GAND: 10% Siit, 80% f-m Sand,
S 212 | patlid pH=T7.18 rounded; maderately campact,
1510 - uncemented, wet.
91,0-92.0" SILT LOAM: (0% Clay, BOX SHt,
30% 1. Sand, clay content Increases In
g4 alternating layers; hard, plastic, wet.
2 | 2 || 208 pH=8.25 92,0-92.15": GILT LOAM; 2.5Y 5/2 graylsh
- brawn, 25% Clay, 45% Slit on grains, 30%
f-m Sand; wet, Shelby tub
02.75-97.0" SILT LOAM: 2.6 5/2 graylsh elby twoe ..
brown, 25% Clay, 70% Slit, 5% 1-c Sand; collected 84-97
hard, adors, wet. .
1251 3 -
a7
END OF EORINQ AT 87" BGS,
Qc




ERM-North Central, Inc.

Envlronmental Rescurces Managemént

o e A

GEOL OGI d DR ILL LOG FROJECT/TASK PROJECT NUMBEF  |SHEET ND. [HOLE [NUMBE
T52 Subsurface Investigation 71221.00.01 101 4 GP—

SITE CODRDINATES GONTAMINANT SCREENING NOTES

Ell Ly, Shadeland, IN N 1444; E404 Flame Ionization Detector |
BEGUN COMPLETED [DRILLER DRILLING EQUIPMENT BORING DTA. [OEPTH (FT7

5/14/99 | 5/14/99 | Paramount Trugk mounted geoprobe 2-Inches | 48' |
CORE RECOVERY (FT./%) CORE BOYES [SAMPLES [ELEV.TOP CASING [BGROUND ELEV. |DEPTH/ELEV. GROUND [PATER ~[DEPTH/ELEY, TOP OF ROCK

/ ' 815 NOT EMCOUNTERED

SAMPLE DEVICE

DRILL CASING LEFT IN HOLE: DIA/LENGTH

LCGGED BY

2" x 2' Geoprobe Sampler

Jennifer Fry

SAMPLES/R.CORE CONTAMINANT
SCREENING e}
=
o > =N E] x|z |2y DESCRIPTION AND CLASSIFICATION ORILLING MOTES
B |Bo|So|2E 8ola ] 5w U= | == { 2 g denslty, grain slze/shape, caler, structure e return
E for T AT E:DE P > [= T Water return,
GlE |geldw|O|Va|lral ac =<l [ W g compozitian, sorting, texture, maisture character of driling
W 18|83 sz e 2l 2% | O P | 2 9 facies, odar etc. ’
3 o aFl =R o= &
= CAE
s 0.0-12.0': GRAVELLY SILT LOAM FILL; Equipment Blank
oF. OYR 4/3 brown, BO% Slit; 10% Sand, collected.
P angular to sub-raunded, paorly sorted;
-13_-',53. 30% Gravel, to 1.5" dlameter; medium
-5 density, rfable, na odors, malst.
ke %
4 0.0 | pH=6.99 o '
(575, !
=
T
=
1w 10YR 3/3 dark brawn.
&
5
._r.“;_r'
GP7 R
(4-8)8 4 0.2 | pH=T.15 i
0926 =
I0YR 3/3 dark brawn, irlable, poorly
sorted, loase, molst.
4
12,0-19.6" LOAMY SAND: I1OYR 4/3 brown,
10YR 5/8 yeilawlsh brawn lron stalning an
Indlvldual gralns, 20% Silt; 40% Send,
poorly sorted, anguiar to sub-rounded;
40% Gravel; loase, slightly malst.
4
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ERM~North Central, Inc.

Environmental Resources Management
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G EOL O G D O PROJECT/TASK PROJEET EUMBEﬂ SHEET NO.  [HOLE NU_MP""
GIQ DRILL LOG | ts2 subsurface Investigation 712210001 20t4 | GP~7
SITE COORDINATES CONTAMINANT SCREENING NOTES
El Ly, Shadeland, IN N 1444; £404 Fiame Ionization Detector
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA. [DEPFH (FT)
§/14/89 | 5/14/98 | Paramount Truck mounted geoprobe 2-Inches | 48
Continued
SAMPLES/R.CORE CONTAMINAEJT
SCREENIN o
=
o le f o 1ERIE % gx | x| o DESCRIPTION AND CLASSIFICATION DRILLING NOTES
Szl gk 8=lon] 1w == |8 g density, grain slze/shape, calar, structure W :
EE IZB1T8IS 1nE :E% 5 5 ﬁdg | L campasition, sarting, texture, molsture characteﬁﬁ?"éﬂiﬁng,
g 18T 8= ge|eslgs| 2% | T =4 facies, adar etc.
8 i - A ®
V2] I
4
10YR 3/3 dark brown ta 10YR 5/B
yellawish brown [ran stalning an Individual
grains, gravel to " dlameter, slightly
molst.
4 pH=0.76
—19.5J .
] 535 S ond pacrly 50 A
~2042 ; and, paorly sorted;
0 Gravel ta 0.75" dlameter; ioose,
uncansalldated,
20,0-24.0" SANO FILL; fOYR 6/8
yellawlish brown stalning on gralns, 5%
Siit: 65% Sand, paarly sorted, angular to
sub-rounded; 30% Gravel, 5" thickness
of gravel fragments at 23.5° BGS (1OYR
4 0.0 7/4),
-4
24.0-25,0" SANO FILL: 1OYR 5/8
yellowish brown, I0YR 8/8 brawnisht yellow
in 5" zane at 25' BGS; 6% Sit; 90% Sand,
sub~rounded, poorly sorted; 5% Gravel;
low density, maist.
4 .0 |pH=T. -28 i -
0.0 {pH=T.48] —207 %= 26.0-36.0" GRAVELLY SAND; Sand
a0 content decreases to 85X and gravel
120 content Increases to 30%, Increased Iran
d:6%: staining on tndividual gralns, slightly
2. 40 malst,
Reti R
C-'.;o'o.
00" o,
1 —‘?6%‘?- 10YA 5/8 yeilowish brown to JOYR 6/4 Siight adars &'
YR yellowish brawn Iron stalning on Indlvidual BGS.
0.0 arains, 10YR 5/4 yellowlsh brown In 4"
o8 thicknass at 30.2" BGS, 5% Sitt; 55%
4 0.0 |pH=7.78 1% Sand, anguiar to sub-rounded, poarly
00 sorted; 40% Gravel ta " diameter; slight
[ a0, non-descript ador, warm 31~32" BGS,
J 3q bota loose, unconsolidated, maist.
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E]R"'i‘l" Ervironmental Resources Management
G EOL O G PROJECT /TASK PROJECT NUMEE SHEET NO., |HOLE NUMBE
1C DRILL LOG 752 Subsurface Investigation 71221.00.01 Jof 4 GP-
SITE COORDINATES CONTAMINANT SCREENING NOTES
Eli Llty, Shadeland, IN N 1444; E404 Flame Ionlzatlon Detector
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT BORING DIA. JDEPTH (FT)
§/14/88 | 6/14/99 Faramount Truck mounted geoprobe 2-Inches | 48'
Continued
SAMPLES/R.CORE CONTAMINANT
SCREENING [0
* .
I « [E |% x|z | 9 | DESCRIPTION ANO CLASSIFICATION ORLLING NOTES
Ay [5z|E2| 238|828 2 | SRR 9 g density, graln size/shape, calar, structure ualay (eve's,
I 2 Be| S E|DEl] Lc ok I =t =] pated] return,
olE oleo|Y a wa g =3 m O L-qlt} ul § < COFTIQOSIUGI"I, sarting, toxturg, malsture character of driling,
AF |gziecizigieSigg| 8% | 7 I facies, odor etc.
B & me|ET |87 7 5
- ] 4]
[¢4] L -
30 Fobie
1, 48
K-¥%
12
4 0.0 |pH=T7.78 _do;‘fd
00;
o, '_D'O.
0.0;
—‘?3%‘.’ Gravel ta 1.5" diameter at 32' BGS, Alconai-ike adars
6,30, alcahal-like odar. at 32" BGS.
GP7
32-38)8 4 H.2 | pH=B.55
Lsjie}

: Increased
36.0-42.0" SAND: 2.6Y 5/3 light alive temperature and
brawn, 5% Silk, 93% Sand, madium grained, alcohai~lika adars
moderately kel sarted; 2% Graval; at 38" 0GS.
alcahol-lke odor, increased temperature,
molst.

4 356.2 | pH=T7.80
6Y B/1 grey, 5% Slit; B5% Saad, angular
to sub—raunded, paorly sorted, medlum to
coarse grained; 10% Gravel na tron
staining, loose, stightly malst.
5Y B/2 horizontal Iron staining, tine
gralned, well sorted, laose,
4 20.9 [pH=7.82 unconsolidated, maist.
42.0-42.3" SILT: 90% Slit; 10% very flne
Sand; very dense, maist,
42.3-44.0", : BY 6/1 grey,
50% Slit, 50% Sand, E] sorted; medium
density, loase. .
Ge7 44.0-45.0" SILT; 5Y 8/2 light olive grey,
44-485G 4 44.0|pH=6.98 sitt: 20% Sand, very 1ine gralned,
1120 sorted: medlum density, malst,
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EO IC PROJECT/TASK PROJECT EUMBEH SHEET WO. |[HOLE NuMB™
| LOG DRILL LOG T52 Subsurface Investigation 71221,00.01 4 of 4 GP-7
SITE COORDINATES CONTAMINANT SCREENING NOTES T
Eli Lilly, Shadeland, IN N 1444; E404 Flame Iconization Detector
BEGUN COMPLETED |DRILLER DRILLING EQUIPMENT ‘EORINg DIA, {DEPTH (FT)
5/14/89 | 5/14/89 | Paramount Truck mounted geoprobe 2-Inches | 48
Continued
SAMPLES/R.CORE CONTAMINANT .
SCREENING w0
® | 2 [E (X U DESCRIPTION AND CLASSIFICATION i e [
a to|S2| 3| 8z|8%= 1o |¥E 5| B density, graln slze/shape, calor, structure ated roturn,
B (28] 28o {walss| 86 | =w | W | £ |3 compasltlon, sorting, texture, moisture character of drillin
jaal cf ol wes D | a o e O
o srjan|Fg|ledal| 2% < facles, odar etc.
o £ |7 1fE|al| vl % e
4] m £ @ [r]
- (0] [15]
w. £ A5 O—AfOL-SANDV-HOAMAS YR B 2 tight
brawnish grey to 10YR 8/4 light yellawish
brown, paorly sorted, medium grained to
gravel, iron staining on grains.
GP7 4|‘I'tthlckness do1 5Y S{F alive gredy %
Slit: 30% Sand, very fing gralne .H
47&‘&8 = 4 44,0 pti=0.98 sorted:; medium density, slightly malst.
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% 11350 N. Meridian Street, Suite 220
Carmel, Indiana 46032

i
ERM:  (317) 706-2000

Well Construction Diagram

Tdentification: MT-4a/b

Eli Lilly Date Instailed: 7/21/03
Project: SVE Pilot Test Date Developed:

Proj. No.: 0004213 Develapment Method:

ERM Geologist Andy Wallace [Water] Removed During Development:
Drilling Company: Reynolds, Inc. StaticWateﬂ Level Depth/Elevation:
Driller: Chris Boulet Fop of Casing Elevation:

Drilling Method: 6.25" HSA Ground Elevation:

Ground Surface

Protective Steel Casing
and Lock

Type:

Diameter

Riser Pipe
Material: PVC

Schedule: 40
Diameter: i

Remaining Borehole Annulus Fill:
3/8" Puregold Bentonite Chips
Amount: 15.5 bags

Elev.: Depth:
Top of Fill 0 ft
Top of Seal 14 fu
TopofSand 18 ft

Seal: 5 gal 3/8" Bentonite Pellets

lotted Screen Material #5 Sand

Top of Screen 20
Bottom of Screen 25 e
Bottom of Sand 26 ft. |

ft; FEA

Topof Seal  47.5 ft.

Top of Sand

48

| Amount: 7.5 bags
»o°|  Material: PVC
=] Schedule 40
"o Diameter: "
Slot Size: #20

Berehole Annulus Fill:
3/8" Puregold Bentonite Chips
Amount: & bags

1 Seal: 2.5 gal. 3/8" Benfonite Pellets
- 1Slotted Screen Material #5 Sand

: : Amount; 7.5 bags

| Material: PVC
Schedule 40
Diameter: "

Top of Screen 50 ft,
Bottom of Screen 55 ft.
Bottom of Borehole 57 fi

] Slot Size: #20
“1Borehole Diameter 6.25"
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ELl LILLY TIPPECANOE (ARS

, PROJECT :
e : . ) / -
& - Locatiod of Boring] @D;pthf /;‘2,5 BorndNo. | 92 ~ | 1
b STE TS2-2 n::.; = Feature: L2 2_ TANK FAEA
o i3 ' : Hale Depth: Coordinates: N
¢ Casing Depth: £
: Driliing Method (s): 4%-1”15 H'SA Ground Elevation: . 6"2'
' Casing Elevation: A/A;; :
R St;??etg:_‘m_ﬁ@_ Time: [i‘fi_ Hole/Casing Size {s}: Total Depth: qz;L 2z
'E Comp![gtaet;: /Z'Q qo Time: 1230 . Bortom Elevation:
: : & Sampling Method (s): P T on 2%, et O, Mozl ech/Ef
3 ;‘ BB Dampl 28 MARKED X To (111 Y FOR ANALYSIS |
: : 1 £ sl g § 3 g _-g‘s 2| Sample Dimensions: (8 263"P  Hammer Weight/Drop: 1207 ;36 !
- E & é___ S |3 %S 2-5- e E B £ | surface Conditions: ‘\cu\ crushed LS a\{.\a\fe,\
B ; SE|PE| B |E%|Rg|Bo|g2E e *
. | % 3£ §§§ «E Bo|SE|8E|5]|55|5 SOIL DESCRIPTION e BEMARKS, y
8 i LEL
: ! alr : _% (7
- S b :! : 2 Jo Fiod: brd ’:»lk{‘hjﬁardftsgf-‘VVB, ._0‘2.(02)
g EL,L |V i3 |® 8" loest PRY
.-: . E s 4 ] {50
R s oo
S C o C 5 Eods tdl-ben o fta atavellq SAYD 0401
e g T |z e s lesise. AT "_DAMP .
o BlbsE (P i 1425
S T _
- '4 o L L
S ELTL 51 1. Fid redl-bon apavelly Sabw/sile, 10.2(02) o(0)
Bl L [Bl=z |6l looge T _|DAMP-weET
I 4 /505
“F
s s ]
o - : : 2 . Fud: ale above _B4©. 4\
SBT3 e _W{xwa}TSlo
ol 2 i
_ J :” : | _
v L 3 , Fil; o4 bon ¢ rave,ﬂ cbuen N Jos (0. ~
J X i e - 121 A3 1187 8" [w/ 5;}-{, )ﬁ /m% % _MST-WQ i
) M N N | _ 1515
® . | -
8L T T Fd: edl- ben apwelln < Lea SMB|2A @) 0C
I - “i‘a‘_ G| % 1512} lose.. Itay %’m&l&.\& Db
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Date: !2',/4!6’ o

Checked By: S+ P RACH

l.ogged By: b. D Wfi—LLCErQ
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SOIL LOG

{Continued)

: . ...'.Sheet —L - . of __i
'Bo.ring No.: %

PROJECT:
Sampling Method(s): f e paoe |/ )
Iz =
£ (% X § g E:__E_ @[ Sample Dimensions: — . Hammer Weight/Drop:
g 18 |2 555 |& |=|8%| 7
o |2| & |SwisEleE = 2| Surface Conditions:
EE|BE| E|E2lBSPYE4 8
SZIEE| & [Ro|SE|3 6500 SOIL DESCRIPTION REMARKS
- + AUt T
el T , T herse, vEes \%sw _ Jod (;%LD 5(3)
L7 |7 88 A D
T = Pr SV ﬂ?§
—1% .
I
-9 - 1, Dense \fxgwcrs SM/D e =m 3%\\'
.. 21 |1® 0% Tl (1 (2 e, FGONS N‘ade_l, ._b
Lol oy ]
..Z{ . —
o2 L _
73 - =l _ | -
i 17 s above |
B4zl 3 | }
Lol 2.5 ._
20} -
._.Z;l_ e e —
LA £ -
ol 1 ¥ vl v -‘__‘De.n&e-, ~crs sl D +e
o [l ol S
.—%_ —
- " -
.._’f)l f— -
p— = -
30 L _
-}:' bﬂ\&e v{’,vd.s =T iaj(aoaﬂ
18" I el ~ well ara&




SoIL BORING LOG
HESHAR Z A st 3 o 5

EXVIRONMENTAL SERYICES,

" , PROJECT : ELl LILY TIPPECANCE (ABS Boring No.: A7~
: s |s Sampling Method(s): (ﬁfﬁ, (8296)6, ’/.5)
‘ Ry S .Fc'x'. : E g g:.—_g ol Sample Dimensions: . Hammer We?g:‘n/ rop:
: _&\ gi—g E'E E“ 5%%5 g‘g 'EL:_:JE _E_ Surface Conditions:
S R PR BolSE|SElG|56]E SOIL DESCRIPTION REMARKS
} sL L o |
, L T | B | |bense, id-den £ css AN w/a@vel ] 1.001.6) 6@
+| Lap L |12)17 1g"|l6 Sl Hre sk, well «gg‘dé “bap
9 - - ..-: — }é /0
‘g 23 |- = -
rooallF F : —
i g 4 " o | Pense, rd-pon fwcrsS‘WD oy 1040 —
T b _?ﬂ IRT=ATMITY - SV e =i, Well qedd. Kndd : /3' IivaP 1S
. ES o towe. |
bosker e b I . ’
S e ) Derme gt ﬁ»as..SANb od 1000 0 (6)
L7 b ICRURAN. - S e Lines, Foordy a&\cﬁ DA
{1 S S 1Z . 7" endd aeuel ] 1620
R :
11 24 ADerce, ap-bn é’mas SfWDvo/ 10(1.0) —
i E _LM_ 15|24 18" T -tf‘cﬂ\{f tnes @*ad:i %" %nAJ DAMP
5 s L Z6 3(3&1[ /62.9
< g R 1o EiDerse, ogen \Hgfvﬁ SANN, e i ogé).%.) 0(0)
; SLgl 162|710 P vpeeTly e, e b ok |
1 — b ._——ZZ" :;'-: S"t;\f\\rxcs /639 1
g L v | fu~48.25" Unrr T
B 2607 Uoben SILT, m?_sad, _ f o(o%) oY0)
3 L | | y . Blick moxting
UL 172513718 < [Perse. o £ AND, foorfg _
T Ulkol 37 O\Y*CL:\—- lack stining _suz-#— J640
Y I S AResmE IRiuma
) 51 | Hirz/q0
_‘i - " 2{‘ o ':'-. bcf\ﬁ&. 3{‘5 P—um sﬂtf\/b gdf‘ L& _i/. 30 3) O(C))
YA %20 /7" |16 IS Stamr’ng _bamip- el
3 I B 5% “LHF:M blockered SILT, e Sar\d Jd 0‘320
g - 551 s —-'.:. "
el L 2 e LR
o Sl (BB vl B 5|V deree fnees aea Wb Tie zo.o(/,éi} S
b B[ M VIO B[S Tinen, mod q08D, P o e
=5 B Y oss
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PROJECT: E U Lty TIPRPECANOE LARS BorindNo.: _ 197~ ]
5 s Sampling Method{s): (ace. ?B%C l/f))
; 0 = "E . E g g =5l mple Dimensions: ammer Wei :
3 S:_ g_ f E EEE‘E-‘%%E -E Sa fpl t:: - —.___H Weight/Drop: / i
§ g% .g_g E g% .‘:2_1‘5 -'EL_% §~§§ 'E- Surface Conditions: ‘
—~BE|GE| & [Bo|dE|3E|6|50|0 SOIL DESCRIPTION REMARKS |
5 2
i =an o - ‘
3 L 74 = [Dense. ap-hm vhncrs apuelly SAND, _ DO 0b)
PRI Y e Fines, Arer i seams, lominge  Denp-WET
i :(13 i 21 : Well SMA N . OB35
i f? 5% a
; | Ls B 25| A . SUOa Dense, ap-bn vlecrs ﬁa\;el <ANB| @o~00 (1.2 —
- Bl ﬂi_ 2) [ |2 s "ﬁtﬁ{i\r\es Fire. i seamé Iamm% DM
S 3 Y % | 0810
: E :(d AR 3 EX s Der\se., gt\bm wf,vars %M{KS%VB (10 —
O :
: /0 f ] : —_ O850_
N § "Q{: 20 HiDerse b wacrs e-f)ﬁ&éMD uJ/:MO(I.‘b 0(0)
o SILTL 32l (6" BRI tl(‘atffl VWET 5
f < — 5 - E{L{ : 11 _ -] .rO’:[’t>
- EF F . — — — 425
s - L » z_z ] =
- 5 —-é(a— zf.] %, “" {0" e VDPIEE P—A@r\ \P-ng.r‘S 55(@ w/ _3@,0{1’-2) —_
; - A X @\j‘}e, wiell c&f\dcl e Biras _|AT .
p Rl o ] T(5
: —GP i -
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l 4L D] 5|V, Dense, ag-ben, Hners S o/ Tp00D —
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; : 3 5125
dooPr ]
Wi T v -
j ﬁe- HH ".'T 7
L7 - n
L7 I - Q |
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L B § LOG
so!

mES ﬁnﬁm@swzlm% Sheet _§_.._ of _ 5
PROJECT: BLl LeLy TIPPE CANDE (ABS ‘Boring No.: Téz"!
o |s Sampling Method (s} {see QB{\)& 1/53

£ ":';_ . § EgJ g.: 5 e} Sample Dimensions: Hammer Weight/Drop: _ )
3 2 2 . Eix (@ S8la
%,_E_ E‘E _?g_ g':tf_)t %‘é %’E" %E% % Surface Conditions:
EZ|5E| 5 |85I85|558/55(5 SOIL DESCRIPTION REMARKS
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T1855 Area

Hydraulic Conductivity, ft/min

Porosity

Assumed saturated thickness, feet

Volume injected in eachgallons
Injection gpm

Pumping Time, hours

Radius of chemical influence At End of Pumping, ft
Natural Hydraulic Gradient, ft/ft

Distance to Well 72011, feet
Distance to New Well#1, feet
Distance to New Well#2, feet
Travel Time to Well 72011, Days
Travel Time to New Well#1, Days
Travel Time to New Well#2, Days

Floodplain Area

Hydraulic Conductivity, ft/min

Porosity

Assumed saturated thickness, feet

Volume injected in eachgallons
Injection gpm

Pumping Time, hours

Radius of chemical influence At End of Pumping, ft
Natural Hydraulic Gradient, ft/ft

ellT1831, feet
ellT1832, feet
ellT1833, feet
ellT1834, feet
ellT1876, feet
Travel Time tofMonitorin. ellT1831, Days
Travel Time tofMonitorin. ellT1832, Days
Travel Time tofMonitorin. ellT1833, Days
Travel Time tofMonitorin. el T1834, Days
Travel Time tofMonitorin. el|T1876, Days

Main Plant Area

Hydraulic Conductivity, ft/min

Porosity

Assumed saturated thickness, feet
Volume injected in eachgallons
Injection gpm

Pumping Time, hours

Radius of chemical influence At End of Pumping, ft
Natural Hydraulic Gradient, ft/ft
Distance to| gnitorin ellT1818, feet
Distance tofMonitorin ellT1908, feet

—
Distance to| gnitorin ellT1814, feet
Distance tofMonitorin el T1808, feet

Travel Time tofMonitorin. el T1818, Days
Travel Time tofMonitorin. el T1908, Days
Travel Time tofMonitorin. ellT1814, Days

Travel Time tofMonitorin. el T1808, Days

pumping[vell 11880

Pumping Time prior to injection, days
Pumpinggpm

Depth During Pumping (ft below TOC)
Table Elevation at T1880 During Pumping
Table Elevation at T1880 W/O Pumping
Drawdown atft

TotaIDepth (ft below TOC)

T1880 Wellbore Diameter (in)

T1880 Screened Interval (ft)

Distance Between Inject. Point and T1880 (ft)
Specific Yield

Pumping Hydraulic Gradient, ft/ft

Travel Time to PumpinngSSO, Days
Radius of Influence at 5 days, feet

Drawdown at 5 days at injection point:
uB

1/uB

Type Curve

W

Drawdown at Injection Point

0.06
0.3
15

260

0.9
5.0
0.003

30
60
0.04
25
56

0.008
0.35
20
300

1.0

0.05

0.06
0.3
18
2800

9.3
4.7
0.009
50
50
65
100
19
19
25
39

68
547
553

76

50
0.25
0.120
1.7
216

0.0201
49.7664
7.7

6.13
0.06

ATTACHMENT 2
TRAVEL TIME CALCULATIONS

(1989 Harza Report)

(1989 Harza Report)

(Based on conceptual design)

(Based on conceptual design - 250 gallons of solution, 10 gallons of clean
(Based on conceptual design)

(Based on conceptual design)

Calculated

(Based on Q2 2010 Potentiometric Map)

(1989 Harza Report)

(Adjusted based on silty sand and gravelly sand in saturated zone)

(Based on conceptual design)

(Based on conceptual design - 250 gallons of solution, 50 gallons of clean
(Based on conceptual design)

(Based on conceptual design)

Calculated

(Based on Q2 2010 Potentiometric Map, but is highly variable based on river stages)

Since T1832 is located up-gradient, likely no response will be seen, but flow direction may be reversed due to river

Since T1876 is located up-gradient, likely no response will be seen, but flow direction may be reversed due to river

(1989 Harza Report)

(1989 Harza Report)

(Based on conceptual design)

(Based on conceptual design - 2,750 gallons of solution, 50 gallons of clean

(Based on conceptual design)

(Based on conceptual design)

Calculated

(Based on Q2 2010 Potentiometric Map, but note treatment area is located on groundwater divide area)

(Data Provided by Lilly)
(Data Provided by Lilly)

(Based on Q2 2010 Potentiometric Map)
(Data Provided by Lilly)

Boring Log)

Boring|Log)

(Fetter)
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